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(57) (»iEW) 

ftl"&$rt?&oT. -A'**, t*TU-;P3— K^9A 

fAS. 5>7 ^ A»S:^^^Sc 4 ~ 1 2 ©4>7i 

< ; -X -fS K7-t> [ F S O, N S O, R ' F ] 

[RrCH.OSO.NSO.R' ,] 
'J H7^t> [FSO, C (Q) SO.R' ,] *, [R P 

ch.oso.c (q) so,r' P ] -m-z$>z>-<(*> i & 



1 

&&Rzfmmm?&. 4-12 < 1 1> 1 ^©^gasi 

-X-**, -f$P7^> [FSO,NSO,R' ,] \ 10 
[R P CH,OSO,NSO,R* f ] -feb<« [ (R p ) , 

CHOSO, NSO, R' ,] ifeia^fij H7^t> 
[FSO, C (Q) SO,R' F ] [RpCH.OSO, 

C (Q) SO.R' P ] "fcL<« [ (R p ) ,CHOSO, 

c (Q) so, r* ,] 

1) Qte, 

- C1-. F-, Br-, ^fcBCN- ; 

- 6~ 3 omv&tmm^ *#t*7'J- T;i/=^ 
^7U-;«, x«tu-;P7;p+;us : 20 

- SR",-, lR",SO,-, iR",CH.O-S 
O, (R" P ) , CHO-SO, - ; 

2) R p . R* F ^«tlXR" P tt, X"Wf'JH7-*> 
T$>-5£^tt, l~3 0IC9M^ft§, 
rt-ADTWJIA 2~3 0iO^Hf?$|rV% 

££Z*6~3 0<@©^IiC^£*T5$Aay>ft:ry 30 

3) R,iR' P «— jgiCfcoT* 2~8ffiCD^gy§H :: £ 

w-r 2. i§ 7 y mitm.m.7 ^i«sn§r« 

S&^-rs^;Xtt [ft 3] 

4) X-^f'J^^^liSif, R',tR", 
XteR, iR" P (i— SBtK&oT, 2~8IO^SffS: 

ss^-r 5 z. t t-r -s -r >mt&®. 
mam2] 7—*>&is: [fso.nso 

«R' P ]", [CF, CH.OSO.NSO.R' p ] 40 
[ (CF,) jCHOSO, NSO, R' P ] -ffl^On 

SfeO^WWS FT^^Ssfcttst [FSO.C 
(Q) SO,R' p ] [CF,CH,OSO,C (Q) S 

O.R* ,] 'X\t I (CFR,) ,CHOSO,-C (Q) 

so, r* P ] o5^oio*%ox;v*r;M5 ; u k 

7— > 5fc<P, R',,4, F, CF.CH.O 
(CF,) ,CH-O-XBMiIflSl~10©^ 

;w7;^dt;w*;w*-c*o. QBAny>, fs 

O,, CF,CH,0-SO,, (CF,) .CH-O-SO 
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frbfc&mftzmiRznzfr ■. x«q£r' P «> 
7 )i<* v z. t t-r zm&m 1 ce 

«<9ft3"4&l. 

[|g*]H3] 7-^->*< (FSO,) , N" , (FS 
0,),C% (FSO,),CH-» (CF,CH,OS 
O,) ,N". [ (CF,) , CHOSO,] , N~, (CF, 
CH.OSO,) ,CH", [ (CF,) , CHOSO,] , C 
H". [ (CF,) , CHOSO,] , C", r (CF,),C 
HOSO.J ,C-, [FSO.NSO, -CF,] [F 
SO.NSO, C, F ( ] [ (CF,) .CHOSO.NS 
O.CF,]-, [ (CF,) , CHOSO.NSO, CF,] 

[ (CF,) , CHOSO, NSO, C, F,] " JkJf. [C 
F, CH, OSO, NSO, C, F t ] -fr&JHAStlSfffti 

zmm* nz> z. t t-r zm&m 1 iciamoft-g- 

[ftl] 



[ft 2] 



-0 

R2n 



S 



/ R 3 



v. 



[ft 4] 



-^7y^Al : 
[ft 5] 

-Wfil^lS* : 
[ft 6] 



NsN-Rg 



3 




Jfrg-bTVi* l~4ffl, $?£b<tel~2(ICD*£S 

1® LTV> -5 1 ~4<@, #i;L<«l~ 
2<@©g£gU R l0 . R,„S:tXR s ~R,«. 

• KJMFfft 1-30 ©a«Xtt#«*7JP*JlOttt7 10 

• 1-30 

• ***7;Mr;k TlfT^^k f77JW, 
5S*?$tl^^^^ic 1-30 CD*, 

o#^n-5x;i/sjx^s>H, 7.;kfc>, *x7^>t+-> 20 

K, ha#S©&SiJ§CTi& 1-30 CDS, 

•O, N, SWPA^I^$n^e,I^$ti5^ 

ats. 

•-NO, -CN, -OH, -CK -Br, -I, - 
F 

• r . . a* n& 2 ©©a&axtf/xa r, . e. 
asiK$n-s2<B©ggui, xaa^*R,s.^R 4 , xtt 
gj^*R t R^R, it-mtt'DTz.n&h-oMtmzm 30 
&b&ltz>— mm&M&L* &—mmz&m&?&. 1 - 



10-226658 

4 

#tj£ 3? sa>& gft $ ft 5 < 1 1> 1 ® © 
•«** , b'3^>!/fcr5-y*;k 5£:-R' - (OCH 
,CH.) ,-OR' -Xte-R' - [OCH (CH.) C 
H,] ,-OR' - (5£*, R' «HX«^jg^T»l~ 
1 8(DW.m.T)\<*P>m-C&r), l^g^22T$l>) 

c «t 0 tt-s *+-y-7;i/+ p >s*^«figs ft**a» 

[lf*S5] «&gR,„, R,.S.cVtR s ~R a *t^^ 

^l-is (Dm.m.7 2 -x^i^+^k 

7xx;k 5SR- (OCH, CH,) ,-X«R- [OC 
H (CH,) CH,] ,- (jfctf 1 , RIJHXIilSIfS 
1 - 1 8 cDfi^T^JW-e* t3 , l^y^22t$5) 

(A*) fc£*S««+ttfcTS;fc»fc-H*fc 

7'J-)l'3-H^A. 7V-;PXW->>A > TU — 
^TiWk^JkjsX^A, *J7^—Vlx, 4~12f©K 
*JlT*^fc*'>^£< <h «b 1 oco^SSt^jSUfe 

fts t £#j»,h-r&!ii*iH 1 ictemco-r ^->^t-& 

[»*«7] K (I) ~ (IV) (DUt-D\Z^r)^ 
SftS^'ja-Kx^AitXte, TS (V) - (IX) 

(X) - (XIV) confD\z£t)i%2nz>T$V7>>)l 
x;u*-»7A^, Xtt» T^C (XV) fcJ;D*$n^7j? 
'J-^'/r-^Ai, XBTS (XVI) - (XX) ©T> 

£ -3 l£<fc 0 n £ ft 3 &®&mtf "J >7 Ai& : 

7] 




Ut 8] 




lit 9] 





R 7 X " 

Me? 




L R 



1n 



J P(xvn) 



L" 



x- 



^1n 



p (xvm) 




(XIX) 

[5£*» 30 
al) R,„«, PJ— XteS&oTVvrfc^, T'J-;P 
S©ilSIRm^OVi-rn^ 1 OKijg-g-LTV^ 1 ~4 
IB©, »*b<«l~21H©*T*D, R,„«v H-X 
l«*oTHT%J;< > ^U-JUaSwffiSt&iRjSt^©^ 
"■fttfrlOKiig^-LT^.S l~4fl©, 5fJl<Sl~ 

- i~3o m<DfemMT&ft-r%mm%.rzM.&ftfrti 

- i~3o mofcmm^ « r jht-;v» : 

- 6-3 0<H<O^^*#-r«T'J-;p*feb<tt 40 
tS ; 

- 1-3 0{@©^M^$rWLT^T> **V7)V* 

71FT)V*ML. ^77)l*)V&, *7,7y7)V 

- i~3 om<D&immi-&&VT\,*T, x;u*^->h 

(Ettscawawrttfe, -fa-sorFSfctty so 




J P(XX) 

^^^^^^ > 

- -NO. -CN, -OH, -CI, -Br, -I, 
-F ; friZ>E.Wzn&tl<3\zmiR-2tlZ>t>\ 

R , . *> MR £ tt £ 2 o ©g&g&o'/ £ ttgift 
*R, £R t X.W£M*mmMR t tR,«l;&o 
T, ^tt£WT5*£#fc:S£^£-t£-ffi©g£^j5£ 
U d©-M©S«, l~18lO^IIf*tt5S 
ttTJl^l^S ; «^JCJ;D»*L,<«1~1 Offl©^ 

©g^*^wr?»^>yH55?*;i/ ; *«totic-R' - 

(OCH.CH.) ,-O-R' -Sfc«-R' - [OC 
H (CH,) CH,] ,-O-R* - (iS*, R' teO- 

i spw^msT^wr-sn^y^p^T^D, i 

&*»*6»R3tt ; 

a 2) L' «. 1-1 8«©iJt#K^**-r*«tt7 , ;i' 
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*U>& ; #tiXBiI$ntV^7iXl/>I ; 5$ 
-R' - (OCH.CH.) ,-O-R' -Sfctt-R* 

- [OCH (CH,) CH,] ,-O-R' - (st*. 

R ' «0~1 8flO^If $*f5^7MI/>« 

>S ; -O- ; -S- ; >C = 0 ; ->u*-*>M-R' 

- [S i (R) ,0] ,R* -£fcte-0- [S i (R) 

*o] ,- (is;*, iSr^4orabO, r' tt±lEira 
b£e*£*rU R«> 1-1 8ffl©«*K^**-r*l» 

£ft-Si¥fr&jii&£ft.5 (»Sb<tt, RttCH,£fc 
Ji^i^T*^) ) *&fc*IP«»SjM5SftS-fli* 
Xtt 2 -o ©#$&-£- 7 «j -jvs© 2 oco^st^raoa^ 
b ; 

a 3) LttL' l::WbT±fSa 2) fc*V»TJg*LfcaS 
*^M^$n-5^Hffi©STd&-5^ : S-SUteLte. 4>ft 

J8». ft^i&©ffMH»~;#bT^§te^teftVW:t>f4g£ 

iSX^-^^bTHS) -try^>hTabD ; 20 
a 4) p«£tt«i£i|MS©gre<g.oT. 2=£p^l0 0 
; 

a5) ZWL CH. CR, N, S i R^fcttS i RO, 

a 6) Meli Wffim<D 3 ~ 1 2«B (3~6ff) ©3 

SfS^JR 6 (rfg®©l- *->tt# >J T-„ 
[if** 8] SJCSil^'f'JC^AipI^Tab-S, * 30 
'J*^*> (A*) p ©& (A*X,-) ,ift^A,'X- 

JS 1 KfB*©-f y v-©fiig77j£„ 

£ t z&wifrz>m#m. 8 ir js®©^. 
[it** io] K&£M«-rs&as*j&£-r*ft0i*& 40 

£ b Ti»*]B 1 K:E*©fl:** £JH v>-g> £ £ t 
-©*&X»4*«*ft. 

[|«*«i 1] t;v-*<« gn*x-^;i^tgte, in 

7 2 h > R Xt v V 5 A 5. ft -5 MIR £ ft -5 £ t £ 
#^t-r^i«*3B 1 0 KfBm©7JSj. 

ismm 1 2 ] :7># u v-*t, x#^->**tjg|§ 

*#*Xtt**!BHfcJ:D3a»SftTV»*fl:d»^ 50 
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5&*sa>s»jRSft* £ t &&wifrz>m &m 1 o tz 

fESt©7j)£. 

[«*3R i 3 ] #^3->a-s-#pntg&i!>& < t i m 

&ftfcffl-&*sfc¥*xtt js-»ifc«rr* £ t 
trsw jfcJi i o »ri2«©7?ft. 

#@-T-5 £ £ 1 3 lrfB«©7JS. 

[IS*JS15] 3ttnttfll©ttfflS#t. ^yv-xte:/ 
lx#»J-7-©SSfcMLT0. 0 1~15ll%Tib5 

x«yatfP>^U3-;p©x-^;i'-x^.5 L ;k 
3?-, hUx^^>x«^ntfP->^Un-;p©x 

—7-)\>-7)i>-3 — )V. 7&]\<&X\$?3:>m.<DX.X7-J\' 
KS5«©2fft. 

fc**«&«#^©#ffFT^*3ttrr S <L<h£4# 
SIltT^tt** 1 0 »CfS«©7jS. 

[St** i 9 ] s«ttYb^«*t. ^ y - . - . h u 
-rh7Xf i/>xtt7nlfl/>^u n— ji/©b'x;p^E 
J -RZf>>X.—^)V, h U b'x;Ux— t-;U h U y 5^D — 

x— rJk N-t*x;HfD«J F>, yafp^-j}?^ 
— h © 2 - y n^x;i,x— e>ft-5Sfd^^^$ft 
^>£t*#^i:t- -5l«*3ai 8JCIH«©7jfe 

2 0 ] 3fcit^#J£SJ£*!-&^lC^;!n]-r-5 d £ 
**«t-r*BI«« 1 0 lCfE®©77ffi. 
[si*«2 1] ^fiiiaSfiiJ**, T>h^-lr>, -77iz 
;p-9, 1 0 -T> h^-tr>, <UI/>, 7i;f7-7 
>, f h7t>, +-9->h>. tttt>b>. -YV7 
nKW*+*>h>, 7th7i;x ^>>/7i; 
>, 1, 3, 5 - HJ 7 U -^-2- tf^yy 
fte>©^«#:, #ic7;w*;k ^-+-9--x«7if7;u^ 

»r «t D ^#®5«± «tS^3ftTV^SI»#:^e.ft^ 
Sf*^SK$ft-5.££*^m£-r-5if^2 0 trfS«© 
77^. 

[fS** 2 2 ] KJ6»§**«, 7IJ-7 z?j3)im& b 

#«'M< tfe lioty Y-xa7'l/#u v-t, {t; 
b < « /3 -«sx «ioiRsTt? 7 y - 9 i?* ;ps-& n 

i o izmmoum. 

tit *« 2 3 ] ItlfcJg 1 fc|2«©<b-&%©#SETT. 

# y v- &fc¥mx\*e-mzm&-tz> £ t z&m t-r 
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y-)UXi*7 U -)VX.— ; r)V<D]$.tiL&£tSZLt 
«fil;fcJS2 3£IE«©7j?£. 

IbS*«2 5] #y V-tf, t e r t -^JW?U7 
9W— K tert-^M5iH^3*-K jSy 

(t e r t-7h3r~/*>)l<tf—)l**i'Z^U» , tP 
U (t e r t-^h*y^9 1 l/» )B»&ft«fP^&XK 

sn*jii:s»afr*Bi*w2 4icE*©*ft. io 

M*5I2 7] « (III) . (VI). (IX). 

(xv) (xvi i i) <Dut.-oi&-rz>fc&vo 
[»W©IMB&R9§] 

[0 0 0 1] 

(ionic compound) , ^-©®jg^» Mtf IC^E/ V— SI* 20 
[0 0 0 2] 

-r y ©* ts rXA *-£t»m^ a* < ©spM^wr 

CitfrU v-©&J£*;o*i«<. ftT5^)H 

*) fc*rrs«att*««v». 30 
[0003] em^x#*->'ifiiB«**r**y 

*5«tlKffi#B5lh3?j##: (antiadhesive support) 

•5. tfx;ioc— {KC, 

'J tliS^oti$tt©i^T$5. x# 

»*bVi©«*?^>fi-a-T?*-S. 40 
[0 0 0 4] #3 t *>*&«Hlttt--Kfc. •JVZ'T.fV 
KHX (yoh>Mfl£) tVi5jftl*t?»tbT, &« 

-5. *^*>*-&jlHa6a:UT«t>»afcttfflStlTV»* 50 
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^l/>7f ^ HKH, CF,SO,H, HCIO,, HB 
F,, HPFi, HAsF,, *3J:Z/S b F,T?*-5. dtl 
5©tttt. Mtt*i^fia*t«*^«©ffi.6n-*» 

CF,SO,H<HC 1 0 ( =HBF,<HPF«±?HAs 
F, b F, 

[0 0 0 5] ZXSiSTftt, b*X (A-7WD7J^ 
;i/J^;i/*x;W -f5h* (Koshar e.lCckS^ffl^ffr" 
Sl4, 0 3 1, 0 3 6§) Ssfcfitf;*. (A-7WI37 

;u*;i/^;u*x;i/) (a 1 1 enSfcj;5#s# 

1MB 3, 632, 8 4 3^) • ©RCttfUfcWrSfc'S- 

[0 0 0 6] S£-ft&i£©-?-©:!§®i§ (in situ 
preparat ion) ©fU^^r^LT^ d 

£tf«»SnTV»*. HEME, ^yv— ©3K«S**««M- 
«Ct©T?#SK*-¥-©ST?Sifi-rSJ:tfc±t), 

J:-3T-t©«**#tt*##f S££*»iUfiBifc*. £© 

&;±7 h )i&\zttVTmtbxmm-c&z>. sat, 
6»S"t©«T?iiiei'r*tv»5*&*««-rn«, 

[0 0 0 7] tt&tt, iJailtioT^OSTSStS 
JS t*7 (/I— 

^*x;W -f 5 F (Koshar B#fFf§ 
4, 0 3 1, 0 3 6^) ©7>^x£At&fcL<te£;Si 
tg, *-5Vi«t*X (/I— 7)V*X3T)\>*)lX.)Vib—)\>) 
(A 1 1 e ne{ri-55RH«Ff|=S3, 6 3 2, 8 
4 3§) ©T> ; tx^A^ ! feL.<«7 5>it&^t 

t> ^ti^*-e©«-eft]^-r-5c:t»r«fc»3^js:-r-5fx 
(^-7;^D7)^;i'7)i'fc;w -rs Ki/tteHx 

(A— 7)V*U7)V*)VX)V-fc-)\>) (Z\tl>E>& 
(latent) " tmtftZ Ztl^Vtemt. »©£*££ 

jBna*sft:»ic*iaTr«ii»iBi©jnj»*»i&»Tr** £ 
<h. ^bT^©S?^*^iiWTaboTM*&^^^lc 

[0008] ttftM*tt3 5fc, 3tt&&£ft£*ift (09*. 
«. ■*•©««*«*«, simzm. rfi. *«totx«fc 

MJS-r-5^) &3Wi0ig| («^©h*-A) *JRirr 
•SZLtfcioT, ^-©«-CMifi-r^^t*>T#«). d© 

*fl3*«*fctt/5«©fPffl©TTrYb*»K^ftft-c* 
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^IC^SO. LfcAbT^fi (masses) ©^*<«t»3 

[0 0 0 9] *E<ftfr3i5, 5 5 4, 6 6 4§Bl^ 10 
jSiR£ft£^fr< £*> 1<@©;?7^:*>£^?k 7^t> 

<Dmz%?-*><DW.<k& ( t>%iTZ>\z-\-ft-e&K), 7:^ 
>ttr;i/^;i/**fe«7 y -jwas*»»&K J: oaa? ?m 

K) , hux (7y-;W7JW*^;M^y K) x»2fc*x 

(7U-;P^;P*=^-f5 H) arc**. ¥tt&JS© 

&m-r2>z.£wvgz>. 

[0 0 10] 7* hWXh*I«l/TV^7-f^At 

^</>M©7 p n h>#, ii5#Tpm©-a$T?;fc-5S 

(HXiXt e r t *H7^3-M6 30 

8«sn5i«tA,fc*i7TMf) ©^*Mi*-r-5 

tVi^{b^fl*Jiii(S (chemical amplification) 

7^-^-^^.5^,ti5Tt> bar 

[0 0 1 1J *RIJ!#&«, #'JV-C9*f*>i^X 
«^H©f^fflTT^T€r'g>l|ff^-r*>'t4<b-&#l : S:^.Vi 40 
[0 0 12] lfc*bT*ii©l«ll £H1&?0©-Y 

^©ssfe ws\z*tj -^-(Dts^-tym 

■T*«-&©#yv-©£tt#3fcM*&*W£bT©-5-©<£ffl 
[0 0 13] 

[^]s$r«ft-r-&fcj&©#©] ^§tm(D-i^->mt^ 

tt, *fc<£t>l«©A 4 X- 

-a***. tf7'j-;i/3-H-^A*, 50 
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ASS^tlTS 4~12©M<i:t)l'3 ©^FiSfn 

*frteJ:D#y V-m©-a5TfeJ;< ; - XT**, -f3 
Htg7^:*> [FSO.NSO, R' F ] [R P CH, O 
SO.NSO, R' r ] "fcb<« [ (R,) , CHOSO, 
NSO.R* ,]-, ^fcfS^^y h'7rt> [FSO, C 
(Q) SO.R' r ] [R,CH,OSO,C (Q) SO 
.R' F ] "fcb<« [ (R P ) ,CHOSO,C (Q) SO 
j R ' J 5£*, 1) Qtt. 

- H-, C1-, F-, Br-, S&tiCN - ; 

- 1 ~ 3 0 fi©KIgf$Wt5 7)l*)Vm ; 

)V7V—)V&. XttTU— .>V7J1>*JWI ; 

- SR",-> iR",SO,-, IR" ,ch,o-s 
O, -Sfcttfi (R" P ) , CHO-SO,- ; 

2) R P , R' P i5«fctfR" P «, X-^f'Jh'7rf> 
t?afe-2>t#tt, l~3 0fiOMii!f$ft5 
/1-;\07MJH, 2~3 0i©^if?^tt5 

tfc ir?©/t-/\n7;P*;P&£WLTVvr i kJ;v>) , 
^J:iX6~3 0<l©^*MT*WT^Any>-ft;7y 

3) R F tR' ,ii-j«i:ftoT, 2^8m<o^mm^ 

m&Mfc-rzfr ; Xtt 

4) X-Wf'J^rt^Sif, R' ( iR" r 
X«R P tR" P tt— ife&.C&oT, 2~8<I<ZJ#£i*iIiH 1; £ 

wtsi7 ? v e. as? s n-s -as 

**^-T^ Z. h Sriftm ff*. 

[0 0 14] 7=.*>X- <Dft\Z#mt£mi:hTit, X 
W>-f5HI07r*> [FSO, NSO, R' F ] 

[CF)CH|OSO|NSO|R' P ] JSlUC [ (CF,) , 
CHOSO, NSO, R' ,] -tfmtfZn. R* P 

F, CF.CH.O-, (CF,) , CH-O-Xtt 

K^lf St i~io c<;P7j^n7;p+;i'i (WSL- 

<HCF ! - 1 CF,-. C 4 F, — , C, F, , — , C,F 

M^CF,, -) Tafe^&. 
[0015] x;p*n;i/^^u h«7-t> [fs 

O, C (Q) SO, R' ,] ~, [CF,CH,OSO,C 
(Q) SO.R* P ] RZfi [ (CF,) .CHOSO.C 
(Q) SO.R' P ] -*>mVfZtl* R ' P ft, F, 

CF.CH.O-, (CF,) ,CH-0-Xft^^» 

i~ioo^7Md7M;h (SfSKiiCF, 

C,F,-. CF,-, C,F,,-, C Fi j — , 
t^C.F,,-) Qtt. FSO,-, CF, 

CH.-O-SO,-, (CF,) , CH-O-SO,-, 



■ \ 

17 

T)\>*)V7V-)V&, £tzte7 v-)i>7)i>*)i< 

2 — 81@<Z>#?3?y§C^£WT3A— 7 )V*U7 )V*)V 

(!ifil<«CF s SO,-, C.F.SO, 
C t F.SO,-, C,F,,SO,-, fej;Z/C,F 1 ,S 

o,-) ; 2m<D&tm& : ?&m-rz>rt-y 

1\,-*U7)\>*)\>& «St<liCF,-, C, F, c, 
Ft - , C ( Fii -, C«Fit — , -fecfcl^Ci o Fj i — ) ; 

tO 0 1 6] ±f27n^->(D5-5-r«» (FSO,),N 
(FSO,) ,C\ (FSO,) ,CH\ (CF.CH 
.OSO.) ,N-. [ (CF,),CHOSO,],N-, 

(CF,CH,OSO,) ,CH", [ (CF,) ,CHOS 
O,] ,CH\ [ (CF,) , CHOSO,] ,C", T (C 
F, ) , CHO S 0 2 J ,C, [FSO.NSO, -CF,] 
[FSO.NSO, C, F,] [(CF.).CHOS 
O.NSO.CF,] [ (CF,) , CHOSO.NSO, 
CF,] •, [ (CF,) , CHOSO.NSO, C, F s ] " 
mS [CF, CH, OSO.NSO, C, F t ] -jfl»S*|jfca 

[0 0 17] *ftmv>tt&%9\$. : £J-?—m&&t.Z>Z.k: 

5t: 
[ftl 0] 




[ft: l i ] 




^2n 

[ft 1 2 ] 

— s 

\ 

[ftl 3] 

-CCH 2 -S 
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-V7V-0&&: 
[ftl 4] 

(ft 1 5 ] 




7V-)i>&<D&m<?>iimmmm?\zm&Lft 

l~4fi. jfil<Bl~2fiOM*L, R,„» R lo 
5X*R,~R,«, 

- IttXffTflt 1-30 <D&®Xte&&&L7)U*)VXte 
7*)-)V7)\>*)V& ; 

- ^*M^1~3 QC07)Vir—)Vm ; 

- J8^£fcofc©£#ae>;fc^i&IlC^&6~3 0©7 

20 - ttV7)l*)W 7^7)V^-)V. ?77;PtJk * 

^7r7;wk ^•y-T;i/+u->, 7*?7)v*vy, 

^77)1>*U>. *X7r7;^I/>*5««§n5SE 
*»6«RSn*R*K^» 1~30©«; 

v-h\ h»f <5R$ff 1 1 ~ 3 0 ; 

- O, N, SR^Pd^«^$n-5S*5IK$n5 

30 - -NO. -CN, -OH, -CI, -Br, -I, 

-f ; frt>n&\s-cmw.-znz>i>\ $>z>\,m 

- R..^6.^Sn^2S©«^*BLU:/x«R,.^ 

satins 2 <@©e&s, xaiis^WR,. x 

i*W&mR t RZfiR,\Z~m\ZUr?T Z.tl&h'D&t&lZ 

i~i 8©a:m7';u+^>», s^(r e to»*u<«^ 
xiSTgc i~io 

{i«)®ift**feo^>v , fc'5v J ^;w, S;:-r' - (o 

40 CH.CH,) ,-OR' -Xte-R' - [OCH (C 
H,) CH,] ,-OR' - (5i>K R' ttHXISK^g 
^1-1 8<Dttm7;U+k>St?*0. l^q^22 

[0 0 18] tf$U^y7- fb-&^tt, a&»R,„, 
R,„S.^R,~R,*i^H^f6:l~l 8<DW.m7)U^)l 

2-xg L ;^+->;k 7i-)k 5£:R- (och 

,CH,) ,-X«R- [OCH (CH,) CH,] (5£ 
f. RttHXttRHSTHiC 1-18 ©BMg7;i/*;i<*Tr 
50 £0, liyS22tib§) TgSn5t*-tJ-7^^ 
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•5. 

[0019] *%m<Dit-sm*&&<D'(*=.<y&m&$: 

^tStfV (A') ,t, ^«lOtftit<i££ 

tfKSH^&4~ 1 2<D4>&< l-DODTffr&lSit^ 




R 2n 



- R 1n 



20 



[0 0 2 0] **?8KJ:*4«e»Oj|?U-f Hr>m\L%m 

&#y3-h*-*At££#*, i£i£teT5£ (I) , (I 
I ) . (Ill), *fctt (IV): 
[fbl 6] 



x- + 




Rib 




R2n 



,2n CD 



(n) 




p (ni) 




J 



P (TV) 



[0021] o^^oioiaoi^n, *k 

al) R, n &tfR,„«±fE<h|5j«T?$>9 ; 
a 2) L' tt, 1-1 8fi©^^*Wr^>iSmtt 

*;iC-R' - (OCH.CH,) ,-O-R' -Sfctt 
-R' - [OCH (CH) CH,] ,-O-R' - (j£ 

4>> R' ttO~l amofcm^&m'rzw.mvirfrir 

ls>&-V$>K). l^gS2 2TS5) ^tSt+fT 
)U*U>& ; -O- ; -S- ; >C=0 ; ->D*-y->* 
-R* -O- [S i (R) ,0] ,-R' -Sfctt-O- 40 
[Si (R) .O] (5£tK l^r^40T*D, 
R' tt±f2t(^i;^*$Wb, R«, l~18ffiCD£iSi 

•5) ) A^^ss^sian^ztf ixa 2 oo^js^- 

T>J-;i/»©2a©^H^ra©il^-g-S:«b ; 

a 3) Lte, L' lrHbT±tea2) fcU3V»Tl£|ll/ 

avWt>ttS4#t5'>)S:< lOOtyy-ftl: 50 



a4) p«S«fititm&©f!tT?c&oT, 2^p^l0 
0 OTf&D ; 

a 5) Zte. CH, CR, N, SiR, Sfett-S i 
RO,T*oT> £©«>:£R«;> l~18fi©^If 

a 6) X«MfeiCT^g|Lfc<i:*J0t?$.^). 
[0 0 2 2] #U3-K— r7A^'T7 p ©fb-&%©4'-C 
S&*R 10 <hR, n *t, 1-1 8flQJB«fl(?g;rr 

Sjt^«7;i/*;p», 2-x^;i^\+->;^ y^-)v 

£J;tf5£R- (OCH, CH,) ,-£fcttR- [O 
CH (CH,) CH,] ,- (5£4>, R«1~18<1©R 
*^*WT«>ItmttT;P^ST*oT, l^y^2 

[0 0 2 3] *^^©#U 3- H - ^Aft^*ta; 
(I) S&ti (II) (Dv-ZO-Jj&ftLT^Zm-S, 



21 

* \Z 3 - H A-f * Z<S/uf~# U V- 1 J££ 

[0 0 2 4] 7pj3-Krz^Aft£W3£ (I I I) * 
fctt (IV) <05'6O-***l/TH«»^. tf'j3- 

R- 



( 12 ) &ffl¥-l 0-226658 

22 

[0025] 2j£^t«t**jopco^U'f 

TS (V) , (VI), (VII). (VII I) XB 
(IX) : 

[ft; i 7 J 



<1n 



<1n 



(V) 




<1n 



<1n 



L-- 




P(VT) 




(vn) 



(vm) 




1n c + x- 
R 3 R 



4j 



[0 0 2 6] ©^^CDlOlCfcO^^n. ^'f, 40 

bi) r, 0 «, m-^rcitmur), 7V-)vm<n&m 

- i~3o ffi<Dmmm?&m-tz>\M.m$.?t\t&frfrti 

- 1 ~ 3 OlC^^f **t57Mz;i,i ; 

- 6~3 omommm^&mTZTv-fr&hLKte 

ts : 

- l~3 0fiO^If4SUT^T, tt^7M 50 



f77MJi/S, ^777^ 

a> saunas; 

- 1~3 0®<DR*IfT£WbTV>T, X;Wzfr*5>H 



( 13 

23 

- -NO, -CN, -OH, -CI, -Br, -I, 
-F ; )&>Safc3W9fc:jRtttt-6a», *-SVi«H— Jl^iO 

4Ri i r« * r, . <bmttnz> 2 o©©& 

££1512— ffi©Xte, l~l 8®C9^^$*-r?>il 

(OCH.CH.) ,-O-R' -Sfcte-R' - [OC 
H (CH,) CH,] ,-O-R' - (5£<f, R' «0~ 

isq^2 2T$5) &m-rz**-y-7)i<*u>M ; 

b2) L' «, Jiffia2) fc*Vvrj£»bfcjt3fc*:|r 
U; 

b3) L«, ±|Ea 3) IC*ViT^Lfcit**W 
L ; 

b4) p«. K««ig*Ci©S:TfSoT, l^p^l 20 

0 0 0 K) ; 

b5) Zte, CH, CR, N, S i R, ifttt-Si 

ROit^T, C©i^R«, i~i 8^s©£95tl!§c : ?• 
£W-f•5B^:K:^;^:*J^*, 2-x^;p^\4 : ->;i'*^fc 



) $$0fl¥l 0-226658 

24 

b6) X«. t5fSlrT^g|Lrct*5DT*S„ 
[0 0 2 7] BttJtR,., R,, :|3J;tfR 4 a*. 1~18 

+ *>;i'S> 7i-M, *3i^R- (OCH, CHi ) 
.-ii&ttR- [OCH (CH,) CH,] f - (j£if», R 

\t 1 ~ 1 sfsw^^nT^wr^Bm^T^^s-t?^ 

ot, l^y^2 2W) $#-r-5^-9-7-;^JU* 

[0 0 2 8] *^Bgc97jtUX;i'*:^i^Afb'&ife^ 
(V) , (VII) (VIII) ©5-^©iojc 

[0029] 7pux;i/*m>Aft;^-i»*«iC (vi) £fc 
a (ix) ©^^oi^snsi^, -€-©-fb-&ft 

[0030] *^{rJ;?,sij©^©^u-i'^->ttft;-g-#) 

Tit (X) , (XI), (XII). (XIII), £ 
fctt (XIV) : 
Utl 8] 





(XI) L 




1nJ p (xm) 




(xn) 




c=o 

CH 2 



P (XIV) 



[0 0 3 1] CD?%<Dl-OiZMfeV, 
c 1) R,.tt, ±|2b 1) fc*5V^T^giLfe«*^W 
U iMR,tR,IJ, ±ISbl) {r^UT^Stfcg 40 
&*R,:fc«fctfR 4 fcHCjtftfctfb ; 
c2) L' tt, _kfBa2) \Z&\,*Ti£&Vit<DtmV 
jgc*£Wb ; 

c3) L«, ±fSa 3) KI:fcVv^^jgL&;£»£# 
l< ; 

c4) p«Sa«jt^©^cT*^T, l^p^lO 
0 OT&t) ; 

c5) Ztt, ±|3a5) tC43V^T^bfe***W 
b ; fit 

c6) X«, SOIElCT^bfet*5 0Tf*S„ 50 



[0 0 3 2] ■^0T^)l7.)U^=.^Ait^<D'P'Vit. 
fi&SR,,,, R,, *5«tI/R,*t, 1~18<®CD^^ 

43=fctf3S;R- (OCH.CH.) ,-Sit«R 
- [OCH (CH.) CH,],- (5£*>, Rttl~18 

a> £ il ft 3 i: 5 lc£F£LV*. 
[0 0 3 3] *%^tCJ:«.®4»©<b-&%«. i3tt> 

SC^ap'^s; (xv) KJ:oT*;b2ft£.#y^:r\/ 

[0 0 3 4] 
MIS 1 9 ] 



27 



L' X- 
N + 

a 

N 



(XV) 



[0 0 3 5] (iS*, 

d 1) L ' ttfltlB a 2 ) a|TSfi^fc**ft*r* 

d2) L«miffia 3) ijrrjfi^fcit***^-* ; 

R 7 X- 



<1o 
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d3) ptt«gb*ffi©». l^P^1 0 0 0$*b 
T; 

d4) xtts#tc^Lfcrn^>&^t)-r. ) 

toSn**«*JR#'J*^^ (po 1 yon i urn) 

[0 0 3 6] 
[{fc2 0] 



X- R ? 




*1n 



(XVI) 



R L p(xvn) 




J P (XIX) 



[0 0 3 7] (jS^ 5 , 

el) R,„ttWIBbl) iSt^fct^^ft. 

- mum?** i~3o ®<Dm&% u < tt#*y*7»* 

- ^ifci!^ i ~ 3 ob©t;^-jw* ; 

- RSStJfC?^ 6-30 107 U -JV*&tt7JP^;V7 

- ttVT)V*)V, T+frfr*)^ 3-77)V*)V. * 
X777;WK **U-T>U*W>. 71f7;l'*V>» 

«n*R«I(W 1 ~ 3 Offio* ; 
*KWl~3 0{@©«; 

- o, n, si3<t^Pit))SW5#^n^>)i< 

- -NO, -CN, -OH, -CI, -Br, -I, 
-F ; 

e 2) L ' tttWEa 2) flT^feje***^^ : 
e 3) LttMIBa 3) Jreifr*&**fc#"*"* ! 



x- 



(XVTD) 



P(XX) 



e4) p«ltjgbmffi©^, 2^p^l 0 0 0Sr*fo 
T; 

30 e 5) z««9tHa 5) qrrjfc^fc****?"* ; 
e 6) xtt«ifB**s*rra ; 

e7) MeHHffl*ffliMS+i3~il2tl, (fg3~ 

[0038] xtt>fflft&&m&m,tf 

Z> its®! © 7 X □ "fcX # £-^tf# U V- 

(t<ltH-;l'7iat>#ffi, #'J7MJK>if> 
[0 0 3 9] *n-Ift^»®^^> 2^P^3 

oofero^jff^bv^. 

[0 0 4 0] ♦BflO-ft^ftflJ^DA' X'Xte (A* 
X ) , ttfEUT#**ttT?**. Lfc#t>T, #*fctt 

JfcA'X.'Xtt (A*Xr) ,t, A.'tfiftgu***^* 
>T?*?.*^tt^#lA ' X" £©*?-tz:->XE:j££fT 

50 [0 0 4 1] A'a<±Eta£3SL£«l:5fr3-F— •> 
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30 



(a*) 0 'at±f2ia£»Lfc«fc-5;ft#y a-h-- 

1>A, #y;*;i/#x£7A, #y7'S'Jl'7Ul'*X'7A. # 
t£-r*ra& (A'X,-) 7xt>X,-A<t^D^ 

*i/t«geT;i/=j-jn'SJ6T^^-rv^©-^ io 

^*A,*X-tt» ^h'J^A, *>J*A, 7>^9 
A, AJ^OASfcliv^yyAraWW 5 Ffc 

fe& < #?:*>©ii^,4A¥L^T2&<fctf^te££ 

[0 0 4 3] x, at^ay ^ns k, T.MrJi'TJi/ 

^-KTSSSA'XrXtt (A'X,") ,j8»&*389I 20 
Ofc^dA'X-XB (A'X ) .SJUftU ^-O^-hU 
^A&NaX, £fc«#y r7Ai£KX,#®S©^J»£^ 
m-e&Z>m&lZ\$, N a X£;fc,4KX&©??£ETT£j£ 

ffi&isi&a-rs. ^jtbT«. T-feh>, *^;Kr.^ 

;p-Jrh>, 7thr|-»j;K THF. -fcfr*— K 
)\>% h < ttBllfJKDJ;^ ftXX^fc^lf 3 £ 

30 

[0044] tztz-ix. -i^-y^mmm^mm-r^m 

[0045] ii<^#e:tf^ 7MnXM^FS 

o, ^■oit'&mmk^mzm&fiivx^* >©#& 
x«^sjss*9i^-r-5«fc 5 irfeflj-r s £ t £#3!9§# 

Mir, tt»«FSO,S±tc*lft 

ftiT^57-t>tt, ss©$&K*,-r-5#j&-r-si& 

R, -CH, o-so, -m* (Rf) .cho-so, -s 

^Tfefi-g-fic^-o^ttRz/stt^fe^nfc. % 
<^tcii:, r,-ch, o-so.-xis (r f ) ,c 
HO-so,-g©iaSrt-®i!i*S3-tt, so 



*>ixxf;i/ (r-ch,o-so.) T?«ME3ja*« 
ffitia^MWic, ia*^©w^T*s. sir, r, 

-CH.O-SO, -SIX (R F ) iCHO-SO,-!* 

^Wfc7Jio-;uR, CH.OH&tf (r p ) ,ch,oh 

©fP^lr e fc?)-SO l FX«-SO l C lfll4Me»&M 

ic#e,ns. cf,so, -**to»wfc-e*,fcH«rr 
£ f s o, m&h-Dfc'&mtmn&m-zmmugm 

^©&JSlt*fLTteJ&&tt-r&-5. R, CHO.-OSO 
, -Rtf (R F ) t CHO-SO,S«FSO,-SlrS^ 

©^»*fco. 

[0 0 4 6] str*^?g©gw«, #^:*>£:j£p]fg;k 

{b^©<&B£g?srrs£«*:ir&s. jittyRjfctiffi 
PTtf y v-©«-g- 1, b < «3h«7j 

[0 0 4 7] ^^aSKiOM^n-S^/v-sfe 
»A* X"3?.« (A'X") ,S{fyHLJ;3£-r*»^.;: 

14, ^yv-Sfcis^kjRUT-ttfeirfflv^^jtf 
©t9IBft-&^©^at*iiJn-r-si: 5 K«*w*y v-ic 
3?a©i4Mir^ i;t±82»*» <& r, ~ r, S£ji#?-r3. 

©}&#?*£ fc/ts-r. ^-y-asfciax^vs?:^ 
*©M*;«Stti«»4 3 ^©^^* i bfee.-r„ ssss^fc 
is y >nr? ick* ^#sn-r -5 £ £ ic £ 0 *> n& * 

^SfetttirBILT, #S>ft3#y-7-ir-r<ft;fctt#£ 

[0 0 4 8] SttX-^SfclJ^^-X-^r;^©^/ 
h\ *+-fe^>, xtf^DDbh*U>, f h7bh*D7 

x;i/->^o^-fe>^-+>'H, ify vk— ;k zf^u> 

itfxxfJP i"J->^)M^'JI/-h4 
fcteT^yix-K 7i=;^ij->^x-fjp, tfx 

itmmm , ksiii[^4~i 5ffl©ia«7-fe^— ji 
(&t^.im*V7>. 1, 3-^^-y>, 1, 3 



[0049] t*x;wb-J 



t*x;wx-^;H4 



( 17 ) 

31 

t*-;vx-^w, ??x?-i/>yu n-;^Hx;vx 

*-jW3? ex;wx-:r;k >sm— * t*x;wx- 
t-;k x^P>^U=>-;w^^trx;wx-5 L ;K h'J 
x^>^'J 3-JM^k*x;vx-^JK *s9ws* 

s?** y-^tfxjwx-x^ 2 -x^;w\*->JUt' 

XiWX-xJk 1 5 0-5 0 0 0 ©#>J TH F 

[0 0 5 01 (*,P),RuCl,Oi5&«»«>«* 
TT?*fJ&T57 'J iVX-y^OJUtflSCi-a TffaiC# 
^tlS l«EJUt©CH, CH=CH-0-***»^^ 

[0 0 5 1] ?tB8^Ji:LT©*^©# , J-<*>tt^ 
-S«jCD#&T-?fi!l© If XJMI3-&* *>* >S^T« £ 
fc*TTJ**. 1, 1-^^Xfl/Xfc 20 

4-fx)V7xy-;K 7-^:77- » . n 

[0 0 5 2] ^l/#'JV-ibTlt BiKSt^ 
«SfcJ4**ai*«fcJ:oTX#*->36*tff»an*fl: 

h*->;wtss t*x -7 x y -;u a © y u -> ^kx-- r 
7;ww7 y -^ssfctt^r 'J -JVvow>i 

^Jl/fcHDy^DW (methyl hydr 
ogensiloxane) i©a#'JV-©fcfDy 
>jjWbfcJ:oT»6n*x#*->->^n^*-fe>xg i ;w 

x-t-;1/^ iDSBfiW 2 p £JU © 7 ;v n - £ mffilfc 
3Lltt&&*&- t>b < tt HJ-f V ->7^— h fc©R* 

[0 0 5 3] 

ft'J>ft < t %> 1 ^ V-Sfctt7 

< t %> i «©#»«©< * ymt^m a* x- x» (a* 
x-) ,fcS£-rs»i«»i. #&nfcS£**fc*» 

j*3*t5nim**l©*i» »ib<li)l^ ! 5 0 0( t m 
i»jS©t9*a®TS 3 0 0 m/#~ 1 c m/#©&&»~ 
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*»fP*W@"b«BSTC tCioT 5 mm J; 0 %>J¥V>& 

[0 0 5 4] 8EbT, t^-* 
fcte^Wtf'JV-WSSKftLTO. 0 1-1 5S* 
X. »*b<«0. l~5it%T*5. 

[0 0 5 5] #§gf8©^#>ttft-&%A'X-X« (A* 
X") #JWO^fiET» fci;t«> ittffil***:!** 

jwifcwwsPM out. 

^©T^Kl^J-efcS. 
[0 0 5 6] **W©-f*>ttft'&*A*X-X« (A* 

x-) wKa^ajfcttSfiwr^*®^** 1 **!** 

^fc#bT*ffitt©»3J*K^#&®^®# BB * & *' 1 
[0 0 5 7] 5Ffgtt»»J©0dtbT, 7"feh>, 

*Sb.fc5 tf54^«**R^< *»9I©£A* X" 

) ^^>sfc«^pt!i/>^ , J3-;i'©x-^;p-xX7- 
D-;u©x-^-;v7;wn-;vsi, y?)mhh<\t?x. 

[0 0 5 8] #f£fE©B'J©^fl££<fc*ltf> S-olC^LT 

»J«, ^/-^ S?-. fb7XfU>^7" 
a tflx>^'J 3-;l/©HXJl' : Ey -fei^x-^k 

W©I SP*»6PEPCtV>5i«ft*T?TffIR3nTV»* 
tf v yt>—&*— b © 2 - T'n^xjvx— r;v*^ 5 

so m&z. 
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[0059] Kfcm&mzmst'tzrztbiz, ttc$tm&m 

m-£\Z\$\tf>2 0 0 nm) <D«k o fcftBfJ&ftJcDKJRog 

±mtzmm-r^9.mn^-cttu^m^m^xM 

K£fillibTi3, 7>h5-tr>, -^71-^-9, 10 
-7>h5t>, l/>, 7i;f7y>, fh7t 10 

>'/7i;>, 1, 3, 5 - hU7'j-;u-2 

[0 0 6 0] Bai2©«*©«£©;&lti8©*, ^fl-i^i 
t<\Z#?$.L\,\ -7j"t?«:, ^«l«±iHOte©4Sc^ 20 

i («a) W'b-z^m&izii<\zmm&£^ 
[oo6i] &&w<D-i*>tfifc-£®i\t* mmtit^u 
\z j: o T±fS$ n-s ^ 5># ju^-r y ©w&ai t. mm-rz> 

® \Z <fc K> % *> t **tt * WT -5 

^.y h<7-^<£^-r*fc»»t^fcWf(J-^**. bTx;P 

fflj&M. fcix^x-^l^-f 7°<D'Pl2.< £h— t?©^/ 
&tf7U;i/S©%>©©J;5fc#?SfttexfijiiS£-£ 

*i^x, J e-n-^n©^-i'7 p © ; ey v— iroviTSij^cos: 

-&Srfr5Clt^-tf#-5. —77, 7M 40 

7* y;i/xtt*** u;m». -f *:3>&©xx^;kk« 
^fc^tnfx^x-5r;i/©#*ETT, 7is%)mmz£ 

*>&<DMmz&^Tm&&mmw&ft2ft2>. 
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»«a6BMfi«*«ettTr»«ttfi, 0»*.«A = 2 5 Onm 

lrMbTl^^^fT5^i:*iT#^. itbtii nteftl 
t bT£TF© TfrflSSfi : Irgacure 184, I 
rgacure 651, Irgacure 261, 
Quantacure DMB, Quantacure 

itx (^-rnh&mmm) z*k-tzt&~c%%. 
[0062] s^wic-ooa-a-^e-KSr^ 

sim&mzHzmmm*: 

T£j£-r-5 %>©£ D %> i 0«v^Si^bx^tt-r?a& 
sj:pic^-rst, «miraft2iitirT3^ftt#&*i 

•5. jS8liSli*&S!ltbXtt, GSJ^fcf, 3 6 5nm©tfi 
K^3^i?fgfi^£|ffl&t^~ I r g a c 

u r e 6 5 1 (ggU8j«) 

[0 0 6 3] *^CDaW«Et, V-f ^D>J h^77 
T^ffl-T^.* h l^X h©te¥Wif *!©££;©£: J£>©* 
f£^©^ A* X'Xte (A'X") „©{££?£ 
SlTT^ £©<fc?&<£fliP#Ktt, #yv- 

t *^©-f t>tt^tS^W©7^ JWA£ 

w«t»s. cine,©<t;-§-«j0*x«, s (i i) c«fc 

oT*Sn§*'J3-Hr7AS. (VI) ICJ;oT 
^^n^#«JX^*n<7Aig, ^ (XI) fc«tt?T^$ 
n^^UT^JPX^X^A, S (XV) JCioT^^ 
n*#U5?7yx^A, ^ (VIII) ^J:oT^$tl 

6m<n&. Z-tlZVlb^mzJu-oT, bfc 

*^T7.;P7^ Him-rs«^ir«^v»4#b^v^fig 

a, 7it->;i'7,;^z7Aft^i, 

t # t'x;p 7 x □ -fex >7 A U v— s.ytn # u 

nct©Tf5*U7-0*T7lt t e r t 

- T;Pn-;i/CDxx^;ux«7 U — ;px— 7\>mM££w 

«H|X.«^U (7W*ftl«) , tfX 
7i7-Mirt©#'JV- #'J t e r t -7"f- + 
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36 



-a-tm^Vy. #U5>t e r t -7»^7^^ 
-^-c o-T'JW'b'J^^^t e r t -7 
AO-;i*>#y7*Ul'-K t e r t-WW 

V Crivello^Chemistry of 
Mater i a 1 s 8, 3 7 6- 3 8 1 (1 9 9 6) 

[0 0 6 4] «v»iMa[tt**r***w«>-f 

SfeA' X'Xtt (A*X") ,tt. a*SE«04MJIO*t 
[0 0 6 5] JSUT, 3«t«lfcJ:0*«W*J:0iHit« 
[0 0 6 6] f§J£0«l 



*U'?At , X7MnXM>'f5l ! KN (SO.F) . 

1 5 g**WR-f 0 0m 1 fcCCKSlif 

U -^i-W-^^ 0 '^ (C.H.) «IC 
1 2 1 g (1. 4 3 X 1 0 'mo 1) £iJ0;lfc. 
«^TCmiBHg^l/fc. i?7xx;V3-Fx-7A 
W7WD7W^KSH [N (SO.F) J - 
[ (C.H.) • I] ^tKT7* 
#U «BEttJ»bfc. JR* : 9 1 X (2 7. 8 g) . 
[0 0 6 7] 7t*##r : H : 2. 2% ; C : 3 1. 
4% ; N : 3% ; F : 8 . 2 4%; S : 1 4. 1 
% ; 1:2 7.6%. 
[0 0 6 8] 

TK^b'J^^AO. 16g*i*THF2 5m!Cl« 
Lfc. h'J^Max^y-JH. 5 3ml£«#TK 

-MSh'NaN (SO.F) , 2. 0 3g^If-3 
ftlfcfc. 2 5*CTri«HWK«a» 7yflS»J^At»* 



3-b--9A^P'JP (C«H,) ,IC1 3. 2g* 

«ffft*bfc. 7. 2g <**8 8 
%) © [ (CF,CH.O) ,SO,N] • [ (C,H«) 
, I] 'tfftZWt. 
[0 0 6 9] 

Crivel 1 o <=> ( J • Pol ym. S c i : Pa 
rt A: Polymer Chemistry, 
(1 9 8 9) , 2 T_, 3951-3968) O^ttCffi 
10 T^bXhU^It^©®^*^ FO*vh-> 
) V -> 3 - F * > "fe* > * * if f- )V* * > * > > t R 

7l rjl,3- H-9AhJl'X>7;l'**- h (C8-0 

lc«fc D*/ HWx>iB^<*+"W- b 'J ^^71^- b £ 
7n**#*>£K£3-&5£<i:fc«fcD. ******* 
**->^>-if>£#fc. ^^X^erh> (MEK) 
6 0ml *<DZ.<Dit-£y>8 g©*ttK#'J 

*n'7*#3K5n. -o 2 g «n-*.fc. m&®*& 
^-h*is*ufc. D-^u-xA#v-^-»c»^-r 

9 8%) . *0»V»ia«fcttfle8-&** , *5*l'*<*3 
©JB^**ttl*.T»5M67 9^->3> (CH.C1.) £ 

30 ^=£T*t-^t". 
[0 0 7 0] 
[*1] 



20 



m 1 \zm 












mm 




MEK 


DYE- 3 


CDMDVE 


EtDVE-3 1:1 


mmm. 


□ 


□ 


s 


s>10% 


s>10% 


mm 




BVE-1 




PDMS 10 


PDMS 500 


mmm 


s 


s 


c>\% 


s>2% 


S>1* 



= gjgg-2 011% (w/w) 
= ffi^ft 0t#Wl*£ffl<Z>IS«fcl#»©*«E) 

= njx^v>^U 3— ;i/5?ifx;vx— x)b 

= ^ / If XJ1/X-^JP 

PDMS10 = o, »-hU^^a*->-*U^^->D*U->:* 
SlOcSt, Mw $51250 

PDMS 5 0 0= H±. »K5 0 0 cSt, Mwl 7 2 5 0 _ 



□ 

s 
c 

DVE 3 
BVE-1 
7* b~ 1 
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f->M+y7i^H 71-^3-^^^ (C 1 2 
-3-h*X<7A) £ (*^^f->W+y7i^;W 7 
xXJU3- b*X>7A (C 1 8 -0-3- h*-^7A) ©t: 

«v 

HO 0 7 2] mMM4 

2-if;i/A+y;i<7'DS Kfre.P§Jbfc2 -x^mwn 

^rS^V^v^A 1 9. 3g$, h*X [h'X (-;7i 
rW^7^I?» ] n=?WK (0) S^-Xi 10 
^-•5ffi«©??fiET-cyD^:^>-tf>l 5. 7g<i:SJS2 

«t. i5bxie.n&2 -x5 i ;^+5';^>'i?> 1 
9 g fc«#Tfc 0 , CK|t»U& h u y)v*nmktm* 
tto$flI^«i:^l/, 3^ft7-h'J^3. 5g 

tfib*c3^*S?4. 2g£jD*.fc. ^j«*D-^U-x 
/fci^-^-TSSbfc. SS4dc«*7thr 
Om lKftFfrU h U A 1 0 g <hMgt 

eth'J'7A2g 2 0 0ml \Z&€, Z\n\Zfi 

U!>Ah , X7MDX;i'*-;H5 H 1 4 g$rj0^.fc„ 
#«ffi£^2mo*^>-?»UJU **febfc. d-^U 20 
-xA#^-^--T?i§J*£S*T-5fc> tfT.- [4- 
(2 -X?\>Wv^->;|/) 71^3-^-9^2^77 

T. £©{t-&^ttfiiJg09 3 (D{k&®£. K) <bMWt£®.M& 

©SBte^, ->?n^*if>^;*^y-;i/^t:x;ux-T- 
Jk 2-x5 1 ;P'\^i>;uyu->i ? ;wx— ^x«2-x 30 

Co 0 7 33 MMM5 
»S5 0ml 4 , ©7'j;^ ; ¥->^>if>4 0 glCgf&l 
0 0m 1 ^©71^3-1^7 h;H>^;^-h7 
8. 4g£JTFU S^3££i&T2B#flS]SI#bfc. R 

UW*y7irJW 7i^|/3-H-9A h;Ux>X 

;^^-hcDjt^*x-^;i/T^b> ftjgbfc. (7 

1 JW*->7i-Jl') 7i-;l'3-t { -7AhJH>7> 40 
W*-M5gtKN (SO,F) , 7gS0W 
15 0ml *-zm&~r2>Z.t\Z£t) \zX7)l*UX)l>ft 
x;K 5 F^©g&£fTofc. S^DD/^>2 X 
5 0ml TftfjHiU (7'JM^> 
7irjW 7i^3-fr7AtX7MD7Wr 
JKS M^M^tl2.SSt4THF6 0m 1 TT*R 

» THF6 0mlS^aD6MH,Pt 

CI, 9 0mgtp©-^? : ;i'i/a+t>i (fcKDy 

y) WfJW ->D+f> (Geles t In 50 
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c. , Tu 1 1 y t own, PA, *H©rUaSS. HM 
S 3 0 1 2 5% SiH, Mwl 9 0 0) ©3#U 
V-8. 5g$AnfcHa777,3CiAbfe. MS® 

S i Hfc§£-0 I RA*> 

Tf, (7'j;Wy7i-f) 7xx;W3-Kx^A 
h*77;i'tnXJl'*^JK 5 HOTU^t^^^Wv' 
a+-9->£ (hHny/) -->D*-y->©rj 
* y -7-© S i HSofl© hHn-> 'J ;Hk3W«Bsn 

it. £5bT#e>nfc<:*>tt$i*£^tr#y v-£* 
^y-^«$t. «ff (thf) /or (y^y-;u 

Xtfx-T-JW £3lHl8SDiEbT*fi§ib7c. 
[0 0 7 4] jfe»W6 

6. 5g©h'J 7Mn^^>^M>75 HCF, S 
O, NH, £10. 8mL©t»J >*>£6 OmL©^ 
DDp<^>tp-e- 1 S'CJr^bT, lOmLC-^D 
P^?>f©3. 6mL©Ifl2X;i'7'j;l't4. 6mL 
©1, 1, 1, 3, 3, 3-^iJ-7Mn-2-7'D 

;w*WTsaoLfc. £©ig-&?&£- 1 5*c-rm 

ffl. &V>T?^iS (2 5t) T?4^ra*^bfc. £©£j£ 

4Lfe, 5 gWR^^HJ^A^-g-W-r-SS 0mL*>f 
IC-^©H#SiiE£}&#ibT, 18. 4 5g©»lfe 
b'X [4- (^7xx;PXJP*X^-) 7i-JW ^sfX 
-r;i'©e7A^7MD*7>7i-h (AkhtarS© 
Tjfe (Chem. Mat. (1990), 2, 732 RZ* K.T. Chang* 
m&Wf&4, 1 9 7, 1 7 4^) KtoTPSLfe) £ 
HP*.. •^©S-&^*K^> J ;U3X'7A3K-;P*Atl7£® 

y x^ > y ? 7 n k Atvr a - )vvmm + -e sts 

@#£f£&b&. #©#ti6©2 8 g (7 8%) <D\\^m 

[0 0 7 5] 
[fb2 1] 

CH-O-SCfcNSQCRj / _ v 
4 




[0 0 7 6] 

Abe?. (*34$fFai 5, 534, 5 5 7§) ©Tj&K 
ffcv»» MfSi?7irjl/fti-rJl'©7 U -f)V 
-7?7bKfat, -f-h>£jfc#: (P.C/CH.S 
O s H) 4>©ifS-& (J. Org. Chem. (197 
3) , 3 8, 4 0 7 1) fciO, tfX (4-7JWU7 
i-JW - [4 (4-^>^f7i^ft) 7xX 

T.;w*x-7A^^>x;^^-h^©j;5lcil® 

bfc. 4 - A>y<^i?7i-;^tX-f 1 5 g. 



( 21 ) 



39 



4 4 ' -y7 Wni?7ir;wW*-> H 1 2 . 4 

g, £®-fb'J>2 0. 6 g*^^>7>;V*>^2 0 6 g 

[0 0 7 7] K«+IC»*Snfcex (4-7MD7 
xX)V) - [4 (4-^>V<^7l-M*) 

HJ-7A&2 0 0 g4*'JW^7A'tnX**^ 
-f S H 1 2 g£^tf*7 0 0ml H£V>£. £j£bfctf 
XU-7;W07l-M - [4 (4-^>l/-f^7 
xX;l^#) 7I-JH ^JVfc^AOttlKfcJB'Jl" 
2-ya/iy-^e>ff^ft«-e-7c. TtBftVi- H: 
3. 0 6% ; C : 5 3. 8% ; N : 2 . 0 3%; 
F:ll%; S: 18. 6%. 
[0 0 7 8] #li6fll8 
th'J7A?t7i^-M3. 2gt9, 10-^7* 
Dt7>h7t>19. 0 4g$l8 0t»N-^^ 
t!n 'J F> 1 0 0m 1 K^bfc. El££j*& (D P 

[0 0 7 9] DPA 6g, ^•P : E:^>4. 2 g&tf 
^B77X3lCAnfcMEK4 0m 1 *T6 0^2 

fc. : 
Kfc2 2] 



(Fsq^c- +s' 



10 




20 



#W1 0-226658 
40 

[0 0 8 0] CflM|[H*ilftK*77^5'a>t«fr* 

ffittT&S. Hacker?- OKffl^ffr^M, 7 6 0, 

0 13*) C«kB*SbF,-fcOVvTE*attTV>*» 

[0 0 8 1] Hjgffl9 

1 5 gOS^UWtjT/h'v*-*^*! 0 B©W**Uf 
09#ftTTl 5 OV.X'2 0 OmLON-^JHinU I s 
>*0918. 67g©l, 2-t*7. 

(thf) /ttis (^x^jh— t-;w *«ttw— 

[0 0 8 2] #iP3§, ««7.*-7-43«ttf 
□ (Ar) ft«^fc3D79^3«fT?. ^gOl'Jt- 
4120mL©^nn^?> (CH, Cl.) 
U 4- 8 g©2-^'a ; ET-feh7xy >«:7i@T^lJ0-r 

#'J 7it->JWW='7A7"o5 FS*Mb, 3?*E> 

[0 0 8 3] 5gO#U7it->^WX l ?A7"0 5 
F£6 0mLO#t£*§«b, »«**iftb, ^niC, 2 

30 5HK (FSO.) ,N**«iT»flD-r*;tt 

v-fcSB'Jb, feJSTS . 
[0 0 8 4] 
[552] 



mm. 



CH.C1, 



MEK 



DVE-3 



XtH^->/DYE3 



s>3% 



s>3% 



d ve - 3 = h y x^v>yu n-;i^h*x;vx-^;v 
mek = >wi/x^jver h > 

1 0 



[0 0 8 5] H 

*B9!©J^©#y^*>ttfc^©**tt*' Crivel 
lofcitfLam (J. Polym. Sci. ; Polymer Chemistry, (t 
979), 17, 3845-3858) KftotlWl/fcf'J (3_H 
X-7A) ©WM£fctfc*bfc. CriyelloCJ:*#y3- 
^3iS«a©#ffiTT? (4, 4' -N-V 
W5H) i?7xX)k3-Hx«7A^a>J H*m-^V 
Vf-ji,^©!, l 0-x7J>^-)H-r-5>7.^10b 



NaPF,O#<eT-C«»»-r*itfcJ:0# 
fc. #»9!©<tfc*ttN a P F, ©ftfr 0 a 4 (F 

SO,) ,N", Na 4 [ (CF.) .CHOSO,] ,IT. 
Na 4 (FSO.) ,C-©ia*ttfl!bT*#»b;fc&* 

[0 0 8 6] 
1*3] 



50 



41 
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h > CH.C1, 
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MEK 



NMP 



42 
PEPC 



(FS0,),N" 
[(CF s ),CH0S0,],N- 
(FS0,),C- 
PF, 



s 
s 
s 
i 



s 
s 
s 
i 



MEK = *?)IX.?)1*T\~> 
PEPC= :/d £ 1/ b+X-^l/ b 
NMP = N-^KnyF> 



[0 0 8 7] Kuczinski 0KB4$fF^5, 5 5 
0, 17 1§) lCfB«SnTV^i^tt#'J7>JW*-^A 

#£-r-5$»/^*-*-= 2 2MP a "' c * l:b 

^JgttfcV*. 7-*>MF," (M = P, As, Sb) * 
(FSO,) ,WXB [ (CF.) .CHOSO,] , N 
©#fg?i©7x:*- > Kg&-r £ C t K-k 0 # 6n*3ttW 

[0 0 8 81 |IM1 1 



10 



20 



7"feh> MEK 



X7i-h (Irgacure 261, Ciba-G 
e i by, X^X) ( [ [Fe] ] *PF, ) 1 0g* 
-^DD^?>5 0mlC^l/fc. HO»ttC=hn 
^^>1 5 m 1 4"©A^A^7Mn7;P*-M 
5 H 5 . 7 g 1 B#FpMX#U 

* U £ A^N^-y-^^a^X^x— hK P F, *«BiJb 
fc. 'J --x^#U--*-t?«ST* « 

[0 0 8 9] J»»«tMH©IS*&T*fc*-r. 

[0 0 9 0] 

[«4] 

DVE-3 CDMDVE E+DVE-3 1:1 



rTFe]]' (FS0,),tr 



s>8% s>5% 



CDMDVE=->^n^iJ->^^/-^^-^ x -^ 
DVE _ 3 = hjx^w>^>j n-^fcrxjbx-^v 



mek =*^;bx^;Hrb> 

[0 0 9 1]B-*«*«ffl^ 10g©Irgac 
ure 26 1^'JW (h 
ij7M-n^*>^*=*) -fSFK (FSO,) N 
SO,CF,7g*EJK3**£» S'im'O 
? -7i^-| (7JWDX;i'*-JW (b^JWo 
**>XJW?r:J» -fSH [ iFe] ] ♦ L (FSO,) 

nso, c.f,] -*«**«Ki#&n*. 
[0092] mmmi 2 

7-b hX h U )V 5m nr*RLfc#t* 1 m 1 * CCKH 
^Lfcy-fehxhU^5 0m 1 ■f©^JV7int> 
(Aldrich, Mi lwaukee. tRB) 1 0 g 

e>nfc^)V7x y ->x<? a ex 7;v*nxjv* 

[0 0 9 3] 7C#»«f : H : 4. 7 ; C : 43. 
8 ; N : 3 . 6 5 ; F: 14. 8 ; S : 1 6 . 
8. 

[0094] m&mi 3 



3. 4g© CfcfT. (h>j7M07th*-» 3-M 
30 ^>1f>£> 5 0mLOl«;l'X>fpT?jS«ECl/fc5 g© 
1, 2-?7intXJH^> (Aldrich, + 

^a) Kjn*.&. ■r<fc««a«* , **i'fe®" c * 

Rt'b, x-^WTifefrLT&JSbfc. f^n»5g 
«2 5mLO**PT?jjf«KU 3. 6 g©# D OAfciX 

7-*>©I©i©7iDt>- »#©tt88£^iH£# 

[0095] nmmi 4 
40 *;vs-&ttJ:^T#?»nfe4 2 x*«£wmfc*-&*f 

hfl,X>+"C*«Kb;fc, lfXJW7xP-fe> (Aldr 
ich, 5>V#**-, *S) t^^^U/M»^*t©6 
g©a#yv-fc:, 3. 3gO CfcTX 
■feb=*-» 3-H) ^>-tf> (Aldrich) *Jn^.fc. T 

<K#€Ltt$#£j«Lfc©"e#8ii-', x-~r;KT?ife#b 

7-*>^tfc7iUyx7i05 goco^'j 

it-a^2 5mL7K*«-SSa^*« 2. 2 
g C9^jiJ7At^ (7WPXJl'#XJW -f5F*^n 
50 #y7xy50tfA©-f3F7=*>©*y 



( 23 ) 
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[0 0 9 6] gglUfflll 5 
*H**I : JII2. 7 14, 0 6 G^zmmZtlttmiZ'ft 

*^SLfc. 2 5gOCO#U 

0"ClC«M$3tld^5 0 g ©!£&:*- HJ "7 A £2 8 g© 
X^>5>75>IHf|» (EDTA) ©-±MjT7A& 
***t*5 0 0mL*ti:)|*l/fc. 5 0m 

»H\ DVE-3X«PEPECS 
[0 0 9 7] gjgj 6 



44 



3-hU 0. 5/im)l©7^Mi£MLfe. 
X^SrSbTK r F l^— tP— KJ: lMJ/c 

(S EM) TTttfcLfc, #6ti/t«MMEtt, -t 
®7-fMOfJ©*- y-, BP'S 0. 5 /imT*o 

[0 0 9 9] H«S#I 1 7 



10 



-7^fM^i.7S K2 0mL^W:l&2 g©# 
U (4-hh*n+y7fl/» -co-X^U> (8 : 

2) ttiiSfl^) i. 3g©?Dnif^h'-;n 

7mLI'Jjn^.fc. £©$jft£8 CC-Cl^frajftP^UT-t- 
©R^iS^Sl 0 0mL**»C^<Tt. £j*U&j|*U 

mm) &^7th> (#&) /x-^ (it»si) -e* 

[0 0 9 8] MEK 1 0mL4>© 1 g©#'J (4-t* 



20 



S?^nnx^>tf© l g©#'J (4 - t -^h+yjjjl/ 

»;n>^J*fr±tCXbf>D-hLT, 0. 5^mJ¥©^ 
-f ;W*£JB/£U&. T^?SIb&KrF]/- if— 

fTofc. (sem) x-mrnvtc. mztxftm 

J t<D74)l>&<Dm2<D*—ff—, Bp-feO. Six. 
[0100] %K0!f 1 8 



^©^y-T— fp-ClWLm%-cm^T. 2 5 4nm©UV 
9 0 OmW/cm' ©«*T?5 ^fflMftbT^ 

it) . 

[0 10 1] 
[*5] 



30 
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HfttSB) ^10¥lfl21B 

i^mmiE i ] 



(51) Int. CI.' 

C 0 8 F 2/50 
// C 0 9 K 3/00 



(71) ffl®A 597140464 

7 7>7.*fPffl3800 if)l/-~7)V, >Ja 
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1 Title of Invention 

NEW FAMILY OF POLYMERIC PHOTOINITIATORS 



2. ClaiJftS 

1. Ionic confound comprising at least one group A*X\ characterized 

in that: , . 

- A + is a cadonic group selected from the groups consisting of 
bxaryliodoninin, arylsulfoninm, arylacylsuKonium, dtazoninm 
groups and organometallic cations comprising a transition metal 
ccmplexed with at least one unsaturated cycle comprising 4 to 12 
carbon atoms, said canonic group possibly being part of polymer 

X- is an hnide anion [FSC^NSC^R'f]" or 
rRrCH20S02 NS0 2 R, Pr « [0 r F)2 CHOSO 2N sO 2R , F]" 01 * 
jnethylide anion P f S0 2 C(Q)S02R , Fr or 

IR F CH20S02C(Q)S02R , F]- or KRFhCHOSOaCC^OsRFr m 
which; 

1) Q represents: 

- H-, Or, Br- or CHs 

- an atkyL radical having 1 to 30 carbon atoms; 

- an aryl or alkylaryl or arylalkyl radical having 6 to 30 
carbon atoms; 

- a group R*f-, a group R"fS02-, a group R-pCHaO-SOj- 
or a group (R"f)2CKO-S02-; 

2) Bp and R'p, as well as R"p possibly when X~ is a methyUde 
anion, are independently selected from the group consisting of 
fluorine, perhaloalkyl groups having 1 to 30 carbon atoms, 
(pertraloaIkyl)aIkoxy groups having 2 to 30 carbon atoms, 
perhalogenated cycloanphatic groups having 3 to 30 carbon 
amns possibly wmhuning hetcroatoms selected from O and N 
and/or possibly carrying at least one perhaloalkyl chain, and 
pcmalogenated aryl groups having 6 to 30 carbon atoms; or 

3) R{7 and R'f together form a bivalent radical selected from 
pcrflnorinated linear alkylene radicals having 2 to 8 carbon 
Atoms, or 

4) TvhenX- is a methylide anion, Rp andR"F on the one hand, or 
Rp aad R"f on &e other hand, together form a bivalent radical 
selected from perflnormated linear alkyiene radicals having 2 to 
8 carbon atoms. 
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2. Compound according to claim 1 characterized in that the anion is a 
sulfonimidc anion having one of the forming formulae (FSC^NSO^'f]""' 
[CF3CH2OSO2NSO2RV]" and [(CF3) 2 CHOS02NS0 2 R , F]- a or a 
sulfonylmethylide anion having one of the formulae [FS02C(Q)S02R , f]~, 
[CF3CH 2 OS02C(Q)SO2Rrl' or [(CFR 3 )2CHOS02-C(Q)S02R f F] - . * 
which R*p is F, CF3CH2°"> (OF3>2CH-0- or a perfhioroalkyl group having 
1 to 10 carbon atoms and Q is selected from the group consisting of 
hydrogen, FSO^ 07301120-302, (CF3) 2 CH-0-S02-, alkyi, aryl, alkylaryi 
or arylakyl groups having at most 30 carbon atoms, peifluoro alkylsulfbnyl 
group having 1 to 8 carbon atoms, perfhioroalkyl groups having 1 to 12 
carbon atoms; or Q and R*f together form a bivalent perfluorinated linear 
alkylene group having 1 to 8 carbon atoms. 

3. Compound according to claim 1 characterized in that the anion is 
selected from die group consisting of (FS02)2N - , (FS02)3C', 
(FS02)2CH-, (CF 3 CH20S02)2N-, [(CF3) 2 CHOS0 2 ]2N-, 
(CF 3 CH 2 OS02)2CH-, [<CF 3 ) 2 CHOS02bCH- > [^^CHOSC^C-. 
[(CF 3 )2CHOS02]3C-, [FSO2NSO2-CF3]-, [FSO2NS02C2F5]-, 
[(CF3)2CHOS02NS02CF3]-, [(CE 3 >2CHOS02NS02CF3]-, 
[(CF 3 )2C3I0S02NSO2C2F5]- and tCF 3 CH20S02>JS02C2F5r. 

4. Compound according to claim 1 characterized in that the cation A+ 
has the formula 

.Km 

in which Z is selected from the gonp consisting of 

- aiyliodonium groups 

- sulfonrnm groups 



( 27 ) 



4*PB¥1 0-226658 



— S 




- acylsul&mtna groups 





N^N-Rg 



- organometallic groups 




and in which Ri^ represents 1 to 4, preferably 1 to 2 groups -which, ate 
identical or different and are bound to any one of the free carbon atoms of 
die aryl group, R^n represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and are bound to any one of the free carbon atoms of 
the aryl group, and groups R^ and R3 to Rg are independently 
selected from: 

• linear or branched allcyl or aiylalkyl radicals having 1 to 30 carbon 
atoms; 

• allceayl radicals having 1 to 30 carbon atoms; 

a aryl or alkylaryi radicals having 6 to 30 carbon atoms, tnctadinfi those 
which have condensed nuclei; 

m radicals having 1 to 30 carbon atoms and selected from the group 
consisting of axaalkyls, azaalkyU, thiaalkyls, phosp h a allq ds, 
oxaalkylcncs, azaalkylcnca* thiaalkylcncs, phosphaalkylenma, 

• radicals having 1 to 30 carbon atoms including a sulfoxide, sulfone, 
phosphide oxide, phosphonate group, all these radicals being obtained 
by a^^in'on of oxygen on sulfur or phosphorus atoms; 

• aromatic or alicyclic heterocyclic radicals comprising at least one 
beteroatom selected from the group consisting of O, N, S and P; 

• -NO, -OJ, -OH, <3, -Br, -1, -F; 

a or two substituents selected from and/or two substituents selected 
from R2n> or substituents R3 and R4, or substituents R5 and R^ 
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together form a bivalent radical which form a cycle with the group 
carrying it, said bivalent radical selected from die group consisting of 
linear alkylate radicals having 1 to IS carbon atoms, benzo biradicals 
p09$ibly carrying at least one substitnent preferably selected from the 
group consisting of alkyi, oxaalkyl or aDcenyl radicals having 1 to 10 
carbon atoms, oxaalkylene groups having the formula 
-R'-(OCH2CH2) q -OR- or -R f -[OCH(CH 3 )CH2] (r OK- in which R" is 
H or a linear alkylene radical having I to 18 carbon atoms and 
l<q<22. 

5. Compound according to claim 4 characterized in that the 
substituents Ri^ R^ and R3 to Rg are independently selected from the 
group consisting of linear alkyi radicals having 1 to IS carbon atoms, 
2-ethyfhexyL, phenyl, oxaalkyls having formula R<OCH2^H2)y or 
R-[OCH(CH3CH2]y- in which R is H or a linear alkyi radical having 1 to 
18 carbon atoms and l£y£22< 

6. Ionic compound according to claim 1 characterized in that it is 
made of a pofycationic part (A 4 ^ comprising a plurality of omum units and 
a number of anions X~ in sufficient number to ensure electrical neutrality to 
die compound, die onium units being selected from the group consisting of 
biaryiiodonium. aiylsulfbnium, axylacylsulfonium, diazoaium, 
organomctallic cations comprising a transition metal which is complexed by 
at least one unsaturated cycle comprising 4 to 12 carbon atoms. 

7. Ionic polymer according to claim 6 consisting of a polyiodoninm salt 
having one of the Formulae CO to (TVX or a polysntfbnrum salt having one 
of die Formulae (V) to (K), or a polyacylsuffonrnm salt having one of the 
following Formulae (X) to (XIV), or a polydiazonium salt having the 
following Formula* (XV), or an organometallic polyonium salt having one 
of the following Formulae (XVI) to (XX): 
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in which: 

al) ILj^ represents 1 to 4, preferably X to 2 groups which arc 
identical or different and are bound to any free carbon atom of Hie aryl 
group, R-2n. represents 1 to 4, preferably 1 to 2 groups which are 
identical or different an4 are bound to any free carbon ato m of the 
aryi group, groups and B-2n 65 weU ^ groups R3 to Rg being 
iadependenfly selected from: 

* linear or branched alkyl or aryialkyl radicals having 1 to 30 
carbon atoms; 

alkenyl radicals having 1 to 30 carbon atoms; 

aryl or alkylaryl radicals having 6 to 30 carbon atoms, including 

those which have condensed nuclei; 

radicals having 1 to 30 carbon atoms and selected from the group 
consisting of oxarflkyls, azaalkyls, thiaalkyls, phosphaalkyls, 
oxaalkylenes, azaaQcylenes, fhiaalkyknes* phosphaalkylenes; 
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. Shaving Itoaoca^atomsand^^s^ 
sulfas pbosphine oxide, phosphonate group, all ^'™f* 
h^bLed by addition of oxygen on suttu or phosphorus, 

heteroatom selected ftcmtte grot* consumngof 0,H S andP, 

or wo substitucats sckctedftom R* » ^ 

havmg 1 to 18 carbon atoms, "T^^ 1^ c^Sg of 

kast one -^J***^^ 
aTIcvL oxaaDcyl or alkenyi radicals Having i u> * 

-R'-[0CHCCH3)CH 2 ] q -O-R'- m which R is a linear aflcyieno 
having 0 to 18 carbon atoms and isq^22; 

^» U represents a bivalent radical selected from me group 
,j2nt o^Talkylcne radicals having 1 to 18 carbon atoms, 
rStr^ed phenylene J* — J ~ 
having the formula -RHOCH 2 CH2)q^-R « 

STLmmg *veo above and R is selecmd 
? STSSl radicals having 1 to 18 carbon 
5J5!^2^1L-CHa or phenyl) or a direct bond between two 
carbon, atoms of two non-condensed aryl groups; 

^tTepresents a bivalent radical selected ^ 
^ m pit a2) above for L'; or represents a segment made of at 
Tnon-iomc monomer nmt or having an ionic gmupwlnch * 
"active towards the actio, of actinic radial (in tins case L 
represents tte average space between the active lomc^onps^ 
a4) p represents me number ofrecmrmgumts, 2^1000; 
aS) Z represents CH, CR N, SiR, SJRO3, R bang selected from 



phenyl; 
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„ ^ rM4Tesents a transition metal selected from the group 

4k Periodic OassBcaion. 

Procee* te ite peeped of m tonic polymer cccordtag » 

alkali earth metals. 

dihydrogeiiophosphaiB or a methylsolfonale. 
acid catalyzing the reaction* 

1L Process according to claim 10 characterized in that me monomers 
£ sdcetSTom Zv£ consisting of compounds ^ include a eyebe 

compounds, vinyl ethers, onzolmcs. Atones and lactames. 

„ Process accordtogto clam 10 cLarac^^ 
U selected from the gronp consisting of eomponnds in whhm epoxy gcoups 
an aliphatic chain, an aromatic cbam or aheterocyxke cW 

13 Process according to claim 10 characterized in that it consists m 

^^photoinhiator^ith at least one monomer or 

TZaLc pohymerization, and Ejecting me mixture obtamed to actmic or 

14. Process according to claim claim 13 charac^ m m« d^ 
roaetion nuxtnrc is subject to radiation after having been formed mto 
thhin layer. 
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15. Process according to claim 10 characterized in that the quantity of 
photoinitiator uaed is between 0.01 and 15% by weight with respect to 
weight of the monomer or prepofymer. 

16. Process according to claim 10 characterized in that the 
photoinitiator is used in the form of a solution in a solvent which is relative 
to the polymerization reaction. 

17. Process according to claim 16 characterized in that the inert 
solvent is selected from the group consisting of acetone, methyl-ethyl 
ketone, acetonitrile, propylene carbonate, y-bntyrolactone, ether-esters of 
mono-, di- methylene or propylene glycols, ether-alcohhols of memo-, di- 
triethylenc or propylene glycols, esters ofphthafic acid or citric acid, 

IS. Process according to claim 10 characterized in that die reaction is 
carried out in the present of a solvent or a diluent consisting of a compound 
which is reactive relative to the polymerization. 

19. Process according to claim 18 characterized in that the reactive 
compound is selected from the group consisting of vinyl mono- and diethers 
of mono-, di-, tri*, tetraethyiene or propylene glycols, trivmyi ether 
trimethyiopropane and divinylether of dmiethamd-cyclohexane, 
N-vinylpyrolidone, 2-propenylether of propylene carbonate. 

20. Process according to claim 10 ctiaractericd in that a 
photosensitizer is added to the reaction mixture. 

21. Process according to claim 20 characterized in that th e 
photosensitizer is selected fem toe group consisting of anthxacine, 
diphfinyl-9, 1 0-anthracene, peiylene, phenothiazme, tetracene, xanthone, 
thioxanthone, isopropyitinoxanlone, acetophenone, benzophenone, 1,3,5- 
triaryl-2-pyrazolines and derivatives thereof in particular substituted 
derivatives on the aromatic nuclei by means of alkyl, oxa- or azaaBqd 
radicals. 
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Process according to claim 10 characterized in. that the react** 
^^T^L at least one monmner or I«polymer capable 
murtuie ^ , uIl^Tand a compound capable of releasing an 
of &ee radical polymerisation and a ^^ZicorQ -ration or under 
initiator of ftee radical polymerization under actmic or p-raoiauoa 

heat 

„ f 0r edifying the solubility properties of a polymer 

of a compound according w claim 1. 

24 Process according m claim » charact^ in mat the 
contains units of ester or arykther of tertiary alcohol units. 



2S Proc«s acceding to claim 24 to 




polyitacanates, 
polyCteitiobutoxystyrenc). 

a6 . Process according to claim 23 characterized in mat it i« used for 
chemical amplification of photoresists. 

27 Process according to claim 23 cmaiacterizedmmatittf 
I Lnpound^ng one of Fonmuae W<W<&.<™) 
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3 Detailed Description of Invention 

The present invention, concern* ionic compounds, their process of 
preparation and their use as photoinitiators for the cationic polymerization 
or cross-linking of monomers and prepolymers. or for the modification of 
solubility parameters of certain polymers which may be used as 
photoresists. 

A polymerization which involves a mechanism of the cationic type 
has many advantages- In particular, it is fiist, even at low temperature, the 
rate of utilization of the monomer is high and sensitivity towards 
atmospheric contaminants such as oxygen is low as compared to free 
radical or anionic polymerizations. 

Monqmeis, prepolymers and polymers containing cycloaliphatic 
epoxy functions and their vinyl ethers are increasingly used such as in die 
paint, varnish, inks, glue and anti-adhesive support industries. Moreover, 
vinyl efliers generally appear free of toxicity contrary to acrylates or 
methacryUtes* Monomers and prepolymers of the epoxy type or of die 
vinyl ether type may be polymerized by diff erent methods, cationic 
polymerization being particularly interesting. 

Cationic polymerization catalysts are generally considered as acids 
within the meaning of Bxonsted HX (^otnn donors), or as acida witiain *e 
meaning of Lewis (receptors of electronic doublets), these operating in die 
presence of a co-catalyst which is a source of protons. These acids must be 
sufficiently strong to ensure stability to the cationic species which is either 
carried by die monomer or by die growing maaromoleeular chain, which 
that die corresponding anion X- should possess a nucleophilic power 
which is as low as possible. The Bronsted acids which are most oflen used 
as catalysts for cationic polymerization are CF3SO3H, HGIO4, HBF4. 
HPFg, HAsFg and SbFfi- These acids are classified as follows with respect 
to iniitwtimt and propagation speeds, as well as obteotion of die highest 
molecular weights: 

CF 3 S03H<HC1C>4 7* HBF 4 <HPF6 * HAsF$ * SbF 6 . 
More recently, compounds with acid character such as 
bis(perfluoroalkylsulfoii^>imide (US-A-4,03 1,036, Koshar et al) or 
bis(pafluoroaUcybulfoiiyOnietbane (US-A-3,632,843, Allen et al) have also 
been used. 

It is known that die preparation in situ of polymerization catalysts 
has many advantages. The production in situ of an acid which is capable of 
catalyzing the eras-linking of a monomer enables indeed to prepare a fluid 
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monomer or aprepolymer (thermoplastic or solution) and to give it its final 
properties, for example by a simple treatment with a radiation. This 
technique is very much used for inks, paints, adhesive films and anti- 
adhesive films. It should also be noted that the preparation of die amd m 
sim &om a salt enables in many eases to prevent the storing and handling of 
acid compounds which are more coirosive than the corresponding salts. 

The catalysts may be prepared in sito by heat treatment For 
example, ammonium or metal salts of bis(perfh!oroancylsulfonyl)mnde 
(US-A-4,031,036, Koshar et al) or ammonium or amine sails of 
bis(perfluorc>al]cylsulfcmyl)mefh3ne (US-A-3,632,843, Allen et al) have 
been used to obtain in situ, by heating, the corresponding 
hisCperfliKffoalkylsm^bnyiyimide or bis(perfluoioalkyls l ufonyl)niethane, 
which thereafter acts as catalyst These catalysts, so called "latent", 
however, only present a limited interest due to me necessity of an extended 
heating at high temperature to obtain a release of the acid, mis release being 
in addition progressive and not integral with me initiation. On the one 
hand, the rcsuh is a low reaction speed and on the other hand, polymers of 
mediocre Quality with respect to molecular weight, polydispersity and 

c ol o ring . . 

The acid catalysts may also be prepared in situ by actinic radiation 

(such as photons whose wavelength corresponds to ultraviolet, visibility, y 

and X radiation) or by Radiation (beam electrons) on a suitable salt Such 

a salt which is chemically labile under actinic or p-radiation bringing about 

the release of the corresponding acid with a strong catalytic activity, is a 

photomitiator. The advantages of such a process are numerous: me release 

of the catalyst by radiation is rapid and practically complete, which causes 

a r*nyt*"~™ initiation of the growth of the chains, and therefore a more 

homogeneous duttolration of the masses with a lesser polydispersity, and 

better mechanical properties. The rxdymerizarion may be carried out at a 

relatively low temperatnre which prevents deconroorition or coloring of 

materials obtained, as well as the formation of bubbles when a solvent is 

used or when die reaction nurture contains a volatile additive which is 

intended to be maintained in the final material and which plays the role of 

plasticizing agent 

TJS-A-5,554,664 describes salts which can be activated under die 
effect of energy in which me cation comprises at least one cation selected 
from organometaUic cations comprising an aromatic compound based on an 
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area* or a pentadienyl ligand and a transition m et al and also from 
iodonium, sulfonium, phospbonium and carbonium cations comprising a 
transition metal and in which the number of anions is sufficient to 
neutralize the charge of the cation* the anion being a 
tcis(alkylsnlfonylmetfiylideX a bis(alkylsulfonylimide), a 
trisCarylsul&nylmeftylidfi) or a Ws(aiy35ulfonylnnidc) salt in which the 
alkyl or aryl group is possibly perflaorinated or highly fluorinated. Salts of 
a simple metal, diazeminm salts and ammonium salts are excluded. These 
salts may be used as photoinitiators for the cattonic polymerization of 
olefins, 

It is also known to use acids produced by actinic radiation to 
degrade the resins contained in a film constituting a photoresist This 
technique is particularly efficient for photoresists with fib **™^ 
amplification, in which very small quantities of protons catalyze the 
decomposition of groups such as esters containing a group derived from a 
tertiary alcohol (such as, for example, a tertiobutyi group), which is part of 
a macromoleculax chain. This technique thus enables to modify the 
solubility parameters of a resin exposed to actinic radiation and to carry out 
operations of selective masking and engraving such as used in 
microelectronics. 

The inventors have now found new ionic compounds which, under 
the action of an actinic or p-radiation, enable to give acids which have been 
found to be good catalysts for catkmic polymerization or for modification 
of polymers. 

It is therefore an object of the present invention to provide a new 
family of ionic compounds, a process for their preparation as well as their 
use as photoinitiators for the catkmic polymerization or cross-linking of 
monom e r s, or for the modification of polymers, for example, when they are 
used as photoresists. 

An ionic compound of the present invention contains at least one 
group A*X" and it is characterized in that; 

- A + is a canonic group selected from the group consisting of 
WaryUodonium, aiylsulfonhim, arylacyisulfoninm, diazonium 
groups and organometalhc cations comprising a transition metal 
complex with at least one unsaturated cycle ™™jrrHne 4 to 12 
carbon atoms, said cationic group possibly being part of a polymer 
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- X- is an anion of an imide salt anion |TS02NS02R , F]- or 
P^CH20S0 2 NS02R , Fr or [<^) 2 CH0S02NS02R , f]-, or a 
meihyfide anion [FS02C(Q)SO2R , f]" or 

^^208020(0)802^]" « [(Rf)2CHOS0 2 C«3)S02R , f]" ™ 
which: 

1) Q represents: 

- H- 0 Cl-,F->Br-orCNs 

- an alkyl radical having 1 to 30 carbon atoms; 

an aryl or alkylaryl or arylalkyl radical having 6 to 30 carbon 
atoms; 

- a group R w f~, a group R"fS02% a group R n pCH2O-S02- or a 
group (R #l p)2CHO-S02S 

2) Rp and R'p, as well as R"p possibly whenX- is amethyiide anion, 
are independently selected from the group consisting of fluorine, 
perhaloalkyi groups having 1 to 30 carbon atoms. 
(peAaloaDcyQalkaxy groups having 2 to 30 carbon atoms, 
perhalogentted cycloalipbaric groups having 3 to 30 carbon atoms 
possibly containing heteroatams selected from O and N and/or 
possibly carrying at least one perhaloalkyi chain, and 
perhalogenated aryi groups having 6 to 30 carbon atoms; or 

3) Rf and R'f together form a bivalent radical selected from 
perfhmrmatcd linear aDcylene radicals having 2 to 8 carbon atoms; 
or 

4) when X" is a mcthylide anion, R'p and R'p on the one hand, or Rp 
andR*p on die other hand together form a bivalent radical selected 
from linear perflnorinated alkyleoe radicals having 2 to 8 carbon 
atoms. 

As particularly interesting examples of anions X~, anions of 
sulfonimide salts IFSO2NSO2RV]", ICF 3 CH 2 OS02NS02R , F]- and 
[(CF 3 ) 2 CHOS02NS02R , f]", in which the radical R*p is F, CF3CH2O-, 
(CF^hCR-O or a perflnoroalkyl group having 1 to 10 carbon atoms 
(preferably CF3-, C2F5-, C6F13-, CgF^- and CjoF2i-) may be 

mentioned. 

Solfbnyimethylide anions [FS02C(Q)Sp2R l Fh 

[CF3CH 2 OS0 2 C(Q)$02R l F ]-. KGF 3 ) 2 CH0SO2C(Q)S02R , f3"» which 
R*F is F, CF3CH2O-, (CF3)2CH-0- or a pedudoatkyl group having 1 to 10 
carbon atoms (preferably CF3-, C2F5-, C4F9-, C^Fjs-, CgFiT- and 
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Ci 0F21 ) ia which Q is selected from the group consisting of hydrogen, 
FSO2-, CF3CH2-O-SO2-, (CF 3 hCH-0-S02-. aliyL aryl alkylaryl or 
aiylaJkyi groups having at most 30 carbon atoms, pctfluoroalkylsnlfoiiyi 
groups having 2 to 8 carbon atoms (preferably CF3SO2-, C2F5SO2-, 
C4F9SO2-, C6F13SO2- and CgFi 7 S0 2 -) and perfmctoalkyl groups having 
1 to 12 atoms carbon atoms (preferably CF3-, C2F5-, C4F9-, C$Fi 3 -. 
CgFiT- and C16F2I-); ar * which Q and Rp together form a bivalent 
pcrfluorinated linear alkylene group having 1 to 8 carbon atoms may be 
mentioned. 

Among me anions defined above, those which are part of the 
group consisting of (FSO^^ (FSO^C", (FS02>2CH-, 
(CF 3 CH20S02)2N". [(OFs^CHOSC^N-, <CF 3 CH 2 OS02)2CH-, 
[(CF 3 ) 2 -CHOS02]2CH- 1 [(CF^CHOSOdsC-, [<CF 3 )2CHOS02] 3 C-, 
rFSO 2 NS02-CF 3 h IFS02NS02C2F5]-, [(CF 3 >2CHOS02NS02CF3]-, 
KCF 3 )2CHOS02NS02CF 3 ]-. [(O^CHOSC^NSC^Fsr ^ 
[CF 3 CH2OS02NS02C2F5j" particularly interesting 

A compound to the invention may be in mc fona of a monomer. 
It is men defined as a compound A+X" in which X is snch as defined 
previously and hie cation A + is represented by Formula 



*1n 

in which Z is selected ftomftie group consisting of: 
aryliodcmum groups 




snlfimimn groups 



F*2n 



— s 



aoylsulfonium group 
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— CCH 2 ~S 



Me! 




diazunkan groups 
organometallic groups 



and in which represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and axe bound to any free carbon atoms of the aryl 
group, &2n represents 1 to 4, preferably 1 to 2 groups which are identical or 
different and are bound to any free carbon atoms of the aryl groups, and 
groups R in, Rzn* and R3 to R$ are independently selected from: 

- Linear or branched atkyl or aryialkyl radicals having 1 to 30 
carbon atoms; 

alkenyl radicals having 1 to 30 carbon atoms; 

aryl or alkyiarjd radicals having 6 to 30 carbon atoms, including 

those which have condensed nuclei; 

- radicals having 1 to 30 carbon atoms selected from the group 
consisting of oxaalDcyk, azaalkyls, thiaalkyls, phosphatidyls, 
oxaalkyleaes, azaalkylenes, thiaalkylenes, phosphaalkylenes; 
radicals having 1 to 30 carbon, atoms including a sulfbxyde, 
sulfbne, phosphine oxide, phosphonate groTip, all these radicals 
being obtained by addition of oxygen on the atoms of sulfur or 
phosphorus; 

- aromatic or alicyclic heterocyclic radicals comprising at least one 
heteroatom selected from the group consisting of O, N> S andP; 

- -NO, -CN, -OH, -CI, -Br, -I, -F; or 

two substitoents selected from. R^n and/or two substituenrs 
selected from R.2n °* substitoents R3 and R4, or substitoents R5 
and R5, which together form a bivalent radical which form & cycle 
with the group which carries it, said bivalent radical being 
selected from the group consisting of linear alkylene radicals 
having 1 to IS carbon atoms, benzo biradicals possibly carrying at 
least substitnent preferably selected from die group consisting of 
alkyl, oxaalkyl or alkenyl radicals having 1 to 10 carbon atoms. 
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the oxaalkylene groups being represented by formula 
-RHOC^CH^fl-ORV or -R'-IOCHCCHs^lq-OR'- * which 
R' is H or a linear alkylate radical having 1 to 18 carbon atoms 
and l<q<22. 

The preferred monomer compounds are those in which the 
substituents Ri* R2n *"* R 3 to Rg are independenily selected from the 
group consisting of linear attyl radicals having 1 to IS carbon atoms, 
2-ethylhesyl, phenyl, oxaalkyis represented by formula R<OCH 2 CH2)y- « 
R-[OCH(CH3)CH2]y- in which R is H or a linear alkyl radical having 1 to 

18 carbon atoms and l£y£22. 

The compounds of the present invention may also be in the form 
of polyionic oligomers or polymers made of a poiycationie part (A+)p 
comprising a plurality of ionium units and a number of anions X" sufficient 
to ensure electrical neutrality of the compound, the onium units being 
selected from the group consisting of biarylwdonhim, arylaulfonhun, 
arylacylsulfoniom, diazonhun, orgauometaffic cations comprising a 
transition metal completed with at least one unsaturated cycle comprising 4 

to 12 carbon atoms. 

A specific family of polyionic compounds according to tne 
mvention comprises polyiodnnmm salts in which a canonic part which 
comprises A + units is associated with a number of anions X" such as 
defined above, sufficient to neutralize the charge of the canonic part, said 
salts being represented by one of die following Formulae (I), (HX (ffl) or 
(TV): 




R 2n 



x- + 




Rtn 



R 2n (!) 



J*1n 



x- 





TO 
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in which: 

al) R-in and R2n have the meaning given above; 

a2) L 1 represents a bivalent radical selected from the group 
consisting of linear alkykne radicals having 1 to 18 carbon atoms, 
substituted or nour substituted phenylenc groups oxaalkylenc groups 
corresponding to fonnulm -R*-{OCH2C2I2)q-OR f - or 
-R^OCH^CEOCHilq-O-R 1 - in which R' is a linear alkylcnc radical Having 0 
to 18 carbon atoms and l£q£22» -O, -S-, >00 sOoxane groups 
-R f -0-[Si(R)201rR- or -<HSi(R2 0 lr- in which 1^S40, R 1 has the 
meaning given above and R is a linear radical having 1 to 18 carbon atoms 
or 2-ethyIhexyl or phenyl (preferably R = CH3 or phenyl) or a direct bond 
between two carbon atoms of two non-condensed aryi groups; 

a3) L represents a bivalent radical selected from the group 
defined in point a2) above far L'; or L represents a segment constituted by 
at least one non-ionic monomer unit or having an ionic group which is not 
sensitive to die action of actinic radiation (L in this case representing die 
average space between die active ionifc groups); 

a4) p represents the number of recurring units 2<p<1000; 

aS) Z represents CH. CK> N, SiR, S1RO3, R being selected from 
linear alkyl radicals having 1 to 18 carbon atoms, 2-ethylhexyl and phenyl; 

a6) X is such as defined previously. 

Among the potyiodomnm type compounds those in which the 
substituents Ri n and R2a are independently selected from the group 
consisting of linear alkyl radicals having 1 to 18 carbon atoms, 
2-ethylhexyl, phenyl oxaaUcyls corresponding to formula R-(OCH2CH2)jr 
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orR-tOCHCCH^H^m^ 18 
carbon atoms and ls%*22 are particularly preferred 

When the poryicdonium compound of the invention corresponds 
to Formulae fl) or it is in the form of a dimer or a pofymer comprrsmg 
iodonium ionic group in me polymer chain. 

When the polyiodonmm compound corresponds to one oi 
Formulae (HI) or (W), it is in me form of a polymer in which me iodWum 
ionic groups are carried by hanging subsotnents. 

Another family of polyionic compounds according to me 
iaveation comprises pclysul&mnm salts in which a canonic part which 
comprises at least two units A+ is associated with a number of anions X" 
snch as defined above, sufficient to neutralize the charge of the cattomc 
part, said salts being represented by one of the following Formulae (V), 
(VI), (VEO, (VIH) or (IX): 



R 4 



\ + X; 





\ 



R 1n 



R4 



00 




(VB) 



(vm) 
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in which: 

bl) Ri n represents 1 to 4, preferably 1 to 2 groups which are 
identical or different and axe bound to any free carbon atoms of the aryl 
group, substxtuents Rxn and substituents R3 and R4 being independently 
selected from: 

linear or branched alkyl or arylalkyl radicals having 1 to 30 
carbon atoms; 

alkenyl radicals having 1 to 30 carbon atoms; 

aiyi or aftykryl radicals having 6 to 30 carbon atoms 

including those which have condensed TmrVy 

radicals having 1 to 30 carbon atoms selected from the group 

consisting of oxaattyls, azaaXkyls, thiaattyls, phosphaalkyls, 

oxaalkyiene*, azaalkylenes, tbiaattyleues, phosphaalkyienes; 

radicals having 1 to 30 carbon atoms n?glud"ig a sulfoxide, 

s nBbnc, phosphine oxide, or phosphonate group, all these 

radicals being obtained by addition of oxygen on the atoms of 

sulfur or phosphorus; 

aromatic or alicyclic heterocyclic radicals comprising at least 
one heteroatom selected from the group consisting of O, N, S 
andP; 

- -NO, -Of, -OH, -CI, -Br, -I, -F; 

or groups R3 and B4 carried by a same atom on the ffnr hand 
and/or two substitueats selected from on the other hand together form a 
bivalent radical which forms a cycle with the group which carries it, said 
bivalent radical being selected from the group consisting of linear alkylene 
radicals having 1 to 18 carbon atoms, benzo biracEcals possibly carrying at 
least one substitneat preferably selected from the group consisting of alkyl, 
oxaalkyl or aUcenyl radicals having 1 to 10 carbon atoms, and oxaalkylene 
groups corresponding to formula -R T -(OCH2CH2)qO-R , - or 
-RHOCH(CH3)CH2lq-0-R - in which R' is a linear attyiene radical having 
0 to 18 carbon atoms and i< gO? 
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b2) L' is such as defined in paragraph. a2) above; 
b3) L is such as defined in paragraph a3) above; 
b4) p represents the number of recurring units, lSp^lOOO; 
b5) Z represents CH, CR, N. SiR, SiR0 3 , R being a linear alkyl 
radical having 1 to is carbon atoms or 2-ctfaylhexyl or phenyl; 
b6) X is such as defined previously. 

Pcdysulfonium compounds in which die substituente R^, R 3 snd 
R4 are selected from the group consisting of linear alkyl radicals having 1 
to 18 carbon atoms, 2-cthyIhexyl, phenyl, oxaalkyi corresponding » 
formula R-(OCH 2 CH2)y- or MOCH(CH3CH2V which K- w 8 hnear 
alkyl radical having 1 to 18 carbon atoms and l<yS22, are particularly 
preferred 

When a polysulfimium compound of the invention coresponds to 
one of the Formulae (V), (VII) or (Vffl), it is in the form of a polymer 
having ionic groups in the chain. 

When apolysuKomuni compound corresponds to one of Formulae 
(VI) or (K). it is in the form of a polymer in which the ionic groups arc 
earned by lateral groups. 

Another family of polyionic compounds according to toe 
invention comprises polysulfbnhun salts in which a canonic part which 
comprises at least two A+tmits is associated to a nnmher of anions X such 
as defined above sufficient to neutralize the charge of the canonic part, said 
salts coiresponding to one of die following Formulae (X), (XI), (XII), 
(XDI), or (XTV): 



R 
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P (XI) 




p (xm) 




(XI 



in which; 

cl) Rln ^ meaning given above in paragraph bi) and the 
substitoente R 5 and R6 have the same meaning as the substituents R3 and 
R4 defined above in paragraph b 1); 

c2) L' has die meaning given in paragraph a2) above; 

c3) L has the meaning given in paragraph a3) above; 

c4) p rejresents the number of recurring units, l<pSl000; 

c5) Z has ftemeaning given in paragraph a5) above; 

cS) X is such as defined previously. 
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Among the pelyacylsulfonhim compounds, those in which the 
substituents Rj^ R S and R6 *™ selected from me group consisting of 
lincai alkyl radicals having 1 to 18 carbon atoms, 2-cthylhexyl, phenyl, 
ox^alkyls corresponding to formula MOCH2CH2V or 
R-[OCH(CH 3 )CH23y- in which R is a linear alkyl radical having 1 to 18 
carbon atoms and lSy=S22 are particularly preferred. 

A fourth femuy of compounds according to me invention 
emprises sate in which me cationic part AP* is a polydiazonium 
corresponding to Formula (XV): 



r 



N 



(XV) 



in which: 



dl) L' has me meaning gb/en m paragraph a2) above; 
d2) L has me meaning given m paragraph a3) above; 
d3) p represents me number of recurring units, 1^»<1000; 
d4) X has the meaning given previously. 
A fifth family of compounds according to the invention comprises 
OTganometaffic polyonhnu cornpounds corresponding to one of the 
following Formulae' 



R 7 X" 



xr R 7 — 




R-ln 



In 



(XVI) 



r 
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■ II TTllll 'III - 

el) Rin lias the meaning given in paragraph bl) above and 
substituent R7 is selected from: 

- linear or branched attyl or aryiakyl radicals having 1 to 30 

carbon atoms; 

- afcnyl radicals having 1 to 30 carbon atoms; 

- aryl or altylaiyl radicals having 6 to 30 carbon atoms 
including Hiose which have condensed nuclei; 

- radicals having 1 to 3 0 carton atoms selected from the group 
consisting of oxaattyls, asaalkyls, miaaHyls, phosphaalfcyls, 
oxaalkyteaes, azaalkylenes, thiaalkytenes, phosphaalkylenes; 

- radicals having 1 to 30 carbon atoms inchiding sulfoxide, 
sulfane, phosphine oxide, phosphorate groups, all these 
radicals being obtained by addition of oxygen an the atoms of 
sulfur or phosphorus; 

- aromatic or alicycUc heterocyclic radicals comprising at least 
one heteroatam selected firom the grom? consisting of O.N, S 
andP; 

- -NO , -CN, -OH, -O, -Br, -I, -F; 

e2) L 1 has the meaning given in paragraph a2) above; 
e3) L has the meaning given in paragraph a3) above; 
e4) p represents the cumber of recurring units, 2<pSlOO0; 
e5) Zhas the meaning given in paragraph a5) above; 
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c6) X has the meaning given previously; 

c7) Me represents a transition metal selected from the group 
consisting of transition elements of columns 3 to 12 (lines 3 to 6) of me 
Periodic Classification. w . an 

As examples of compounds in which the canonic part is an 
oxganometallic polycation, polymers containing ferrocemnin umts 0* 
particular these which include vmyMerrocene, polyalkylben^iion- 
Lclopentediene unto), polymers which include nickelocenhnn omits, and 
pojymers which include tricarbonyl manganesccyclcpcntadiene units may 

be mentioned, . - 

Among compounds of the polymer type, particularly those for 

which 2^30 are preferred. 

The ionic compounds A"* or (A+X')p of the present invention 
are m general insomblem water. They may therefore he prepared by a 
process consisting in carrying out a metathesis m or m wate/hght 
alcohol (methanol, ethanol, ntopanol) mixture between a soluble sate 
A+Xi" or (A+Xr)» in which Xj- is an anion of hydxoplunc character, and 
a compound Ai+X" soluble in water, A L + being a cation which is highly 

hydrophilic* , - . 

The soluble salts A+Xi" in which A+ represents an lodomum. 
sulfonium, acylsuKhmum, diazomum cation or an organometafltc cation as 
defined above, and me soluble salts (A+Xr)p in which <A+)p represents a 
polvicdoninm, polysul&ninm, polyacylsulfonium or polydrazomum 
poh/cation, or an ojganomrtallic polycation, such as defined previously, arc 
preferably selected from the salts m which the anion Xf is a hydroxide, a 
chloride, a bromide, a bydrogenosnlfata, a dihydrogenophosnbate or a 
me&yhnil&nate. These anions being highly soluble in water or fight 
alcohol, they promote solubility. 

The compounds Ai+X* which are soluble in water or in 
alcohol/water mixtures are preferably selected from sulfoniimdes and 
snlfonylmetfaanes of sodium, potassium, ammonium, calcium or 
magnesium. The choice of fee cation depends of course on me ease of 
obtentiott and minimum hydrophilic character required to produce the 

solubility. . , 

When a compound A+X" or (A+X")p of me invention is prepared 
fromasattA+Xr or (A+Xf hp in which Xi is a chloride, ft bromide, an 
alkylsulfonate, an alkoxysulfon&te or an atylsulfonatc, in which the salts of 
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„ „ . KXi Me insoluble in the usual solvent, it » 

"""^ Sr^^STStL. cTXcog. polarity bring 

cfm^itrve to actauc ramatum m mat u» ******* ^^.^ 
arc sensmvc u* , . _ ,*^o.iinkiii2 bv means of canon 

**** ti"^*^^^ 

i~^h« of^joffespottdmg salts in the usual solvents, comparable to 
™ SoTin replacement of petflnoroaDcyl groups have, however, a lesser 

o ft <t is more advantageous since me process ooes not 

cost is more v™^* The same properties of 

chemical ftuorroation which nave iow yu=«» 

solubility and activity daring polymerization have been ^™ 
co^Sds containing the groups R r CH 2 0-S^ and ^)^^ 
r^e^mng aflnoxoalkyl group. Surprisingly, the carb^-o^ bond 

fon^ is observed with hydrocarbo**ed sutoc esters 
f^O-802). In addition, anions -ompnsmg the *aup* 
SSSsS- and (Rf^CHO-SO^- are easily obtamed from -SOjF or 

5^52^f " — *• ^^cotoart 

u analogous oompo^ ^Tsuch as 

S h^aS^n Secwe layer - 
sonant element in the technology of pah*, ^^^Z 
r7cH0 2 -0SO2. and (Rp^-SOr have a behavior which is analogous 

to mat of gcoup FSO2- 
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It is also an object of Ac preset invention to provide for foe use 

sources of Bronzed acrds ^ or catalysts for the 
for nmuomers or polymer, ^^^^^ « cross-linking 
mod3ficariott of P^SJIK-SS- * ^actenzedin 

^Ils a satnte of^Xnich catalyzed the polymerization reason. 
"^^Triund A+X' or (tfXfc of the invention* mteuded to 
be W as plurtomniator for the porymerization of rnonome* <* 
be used as pnow . , w a cationic reaction, the choice of 

ptepolyrners which » P*«^ * £ ^ order to kcrease the 

groups R X to E« is made ^J^^^^T used with the 

monomers or * of ^bsftuted alkyl radicals 

fioal polymer. For example, Jr*^^^ choice of radicals comprising 

Tbc radicals 

obtSbyadd^ 

^ to the polymer obtained, improved propels wrth respect to 

^^^^^^^^ 
orfde, pro**me oxide, oxetane, epichlorhydrin, ^drofor^ 
^^Lxene oxide, vinylcydohexene oxide, *«dd. taftk-e 
^~T«rida dveidvl ether and esters (for example glycidyl 

SS^Sr^SS*-*! emcr, «^<"*£ 
XWflrun^dexivatrvcs), cyclic acctals having 4 to 15 earboms (for 
example dioxolane, 1,3-dioxanc, 1^-dioxepaue). . ^ . _ 

^ Among vhryl compounds, vinyl ethers constitute a very anportant 
fettfly of monomers sensitive to canonic pob/nierizutiom By way* 

^HurylXr, cyclohexar^limethano monovinyi ether, ^lohexane- 
2L 2.ethy!hexyi vmyl ether, ^»T<M 
having a molecular weight of between 150 and 5000, memyleoeglycol 
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monovinyl ether, trimcthyiolpropane trivinyl ether, aminopropyl vinyl 
ether, 2-diethylm?i mo ethyl vinyl ether may be mentioned 

Vinyl-methyl ethers which contain one or more CH3CHNCH-O- 
groups and which are advantageously obtained by isomerization of lhe 
corresponding aliyl ethers in die presence of a catalyst such as 
(d>3p)2RnCl2 may also be mentioned. 

Other vinyl compounds may also be subject to a cationic 
polymerization in the presence of a polyionic compound according to the 
invention used as photoinTliators- By way of example, 1,1-dialkylethyiencs 
(for example sobutene), aromatic vinyl monomers (for example styrene, 
a-alkylstyrcnc such as omethylstyrene, 4-vmylanisole, acenapbtenc), 
N-vinyl compounds (for example N-vinyipyroHdone or 
N-vinyisulfbnamidcs) may be mentioned by way of example. 

Among title prcpolyyiners, compounds in which epoxy groups are 
carried by an aliphatic chain, an aromatic chain or a heterocyclic chain* for 
example gjycidyl ethers of bisphenol A which axe cthoocyiated by 3 to 15 
ethylene oxide units, siloxanes having lateral groups of the type 
epoxycydohexene-ethyi obtained by hydrosilylfition of copolymers of 
dialicyt alkjdaryl or diary! siloxane with methyl hydrogenosiloxanc in die 
presence of vinylcyclohexane oxide* condensation products of the sol-gel 
type obtained from Xriethoxy or trimethoxy silapropylcyclohexene oxide, 
urethanes incorporating reaction products of butanediol monovinylether and 
of an alcohol having a functionality higher than or equal to 2 with an 
aliphatic or aromatic di-or triisocyanate* may be mentioned 34. 

The process of polymerization according to the invention 
comprises a first step in which at least one monomer or prep ofymer capable 
of cationic polymerization is mixed with at least one ionic compound A+X- 
or (A+X~)p according to the invention, and a second step in which the 
mixture obtained is subject to actinic or (J-radiatkm. Preferably, the 
reaction mixture is subject to radiation after having been formed into a thin 
layer having a thickness lower than $ mm, preferably in the form of a thin 
layer having a thickness lower than or equal to 500 jjul The length of the 
reaction depends on the thickness of the sample and the power of the source 
at the active wavelength A_ It is defined by the speed at which it passes in 
front of the source* which is comprised between 300 m/min and 1 cm/min. 
Layers of the final material having a thickness higher than 5 mm may be 
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obtained by repeating many times the operation consisting of spreading a 
layer an d treating it with the radiation. 

Generally, the quantity of photoinitLatoi used is between 0.01 and 
15% by weight with respect to the weight of the monomer or prepolymer, 
preferably between 0. 1 and 5% by weight 

An ionic compound A*X" or (AtXOp of "die present invention 
may be used as photoinitiator in Hie absence of solvent, for example when it 
is intended to polymerize liquid monomers in which the salt is soluble or 
easily dispersible. This type of use is particularly interesting since it 
enables to overcome die problems associated with solvents (toxicity, 
flammability). 

An ionic compound A+X- ox (A+X-)p present invention 

may also be used as photoinitiator in the fonn of a homogeneous solution in 
a solution which is inert towards polymerization, is ready to be used and is 
easily dispersible. in particular in die case where die mixture to be 
polymerized or cross-linked has an elevated viscosity. 

As an example of inert solvent; volatile solvents such as acetone, 
methyl-ethyl ketone and acetanitrile may be metioned These solvents will 
be used merely to dilute the products to be polymerized or cross-linked (to 
make them less viscous, especially when dealing with a prepolymer). They 
will be removed by drying after polymerization or cross-linking. Non- 
volatile solvents may also be mentioned. A non-volatile solvent will also 
be used to dilute die products which are intended to be polymerized or 
cross-linked, and to dissolve the salt A+X" of die invention when used as 
photoinitiator, however it will remain in the material fonned and will thus 
act as plasttcizer. By way of example, propylene carbonate, 
y-butyrolactoue, ether-esters of mono-, <E-> triethylene or propylene glycols, 
ether-alcohols of mono-, di-, triethylene or propylene glycols, plasticizers 
such as esters of phthalic acid ox citric acid, may be mentioned. 

According to another embodiment of die invention a compound 
winch is reactive towards polymerization can be used as solvent or diluent; 
said compound having a low molecular weight and low viscosity, and can 
simultaneously act as polymerizable monomer and solvent or diluent for 
more viscous monomers or pxepolymers jointly used. After the reaction, 
th es e monomers having been used as solvent are part of die finally obtained 
macromolecular network, their integration being more important when 
dealing with bifonctional monomers. The notarial obtained after radiation 
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is free of products having a low molecular weight and a appreciable vapor 
pressure, or capable of contaminating the articles with which the polymers 
is in contact. By way of example, a reactive solvent may be selected from 
vinyl mono- and diethers of mono-, di-, tri- tetraethylene and propylene 
glycols, N-metbylpyiolidone, 2-propenylether of propylene carbonate sold 
for example under the trade name PEPC by ISP, New Jersey, U.S.A. 

To radiate (he reaction mixture, die radiation may be selected 
from ultraviolet radiation, visible radiation, X-rays, y-rays and {^radiation. 
When ultraviolet light is used as actinic radiation, it may be advantageous 
to add to die photoirritiators of the invention photosensitizes intended to 
give an efficient photolysis with less energetic wavelengths than those 
corresponding to die maximum of absorption of the photoinitiator, such as 
those produced by industrial devices (X « 300 ran for mercury vapor lamps 
in particular). Such additives are known, and by way of non-limiting 
examples, anthracene, diphenyl-9, 10~anthraceae, perylene, phenothiazine, 
tetracene, xanthone, fhioxanthone, acetophenone, benzophenone, 
l,3,5-triaryl-2-pyra2olines and their derivatives, and particularly derivatives 
which arc substituted on the aromatic nuclei by means of alkyL oxa- or 
azaalkyl radicals enabling among others to change the absorption 
wavelength, may be mentioned Isopropyi thioxantme is an example of 
preferred photo sensitizer when an iodonium compound according to the 
invention is used as photoinitiator. 

Amonth the various types of radiations mentioned, ultraviolet 
rad iati on is particularly preferred. On the one hand, it is more conveniently 
used than other mentioned radiations. On the other iia™^ photoinitiators 
are in general directly sensitive towards UV rays and photosensitizes are 
more efficient when the difference of energy (SJt) is lower. 

The ionic compounds of the invention may also be used in 
association with initiators of die radical type which arc produced thermally 
or by actinic radiation. It is thus possible to polymerize or cross-link 
mixtures of monomers or prepolymers containing functions tor which the 
modes of polymerization are different, far example, monomers or 
prepolymers which can undergo free radical polymerization and monomers 
or prepolymers which can undergo cationic polymerization. This 
possibility is particularly advantageous to produce interpenetrated networks 
having physical properties which are different from those which would be 
obtained by mere mixture of polymers produced from corresponding 
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nnamos Vinyl ethers are not or a* very lightly active by 
monomers, vmy* cuw taction mixture containing a 

initiatica. It is therefore W***J^ 1 ^TaT^tiator, at least 
• *^ o^nrf4iT\ff to the invention, a nw uu*^". 

one monomer ot tnc vmyi ^p* _ ltrv , tf> Cflnv ou t a 

of fiananc ae* .natac « .^^^ torn in 

.cytonMe, d,™ wasfa eomplexe* 

*** ***** to 

vhg* monomers Mft respeet to mt _™ The settiui m nutiol 

connercM prodncts: irgncure W®. Irswnie 651 • 

w »« » « two .note of 

■ . .amende! ipeiiner, to tot fcnn prcpolynieo winch ere 
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catwnic initiaJnr. For example, a mixture ot a memu*«.» 

XoM. seqn-nol polymeria « f ^ 
Z, TOmnont, dim under to .onon of Mtnno ratonon. In o sunte 
ZZZL and a canonic w«*JI- 

£T£Uta are selected. Unfa.** •'"''TTJSSi 

£^L®651 enabHng to Mia* fee ndM poUrmermnons * 
wavelengths of 365 nm- 
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It is also an object of flic invention to provide for the use of ionic 
compounds A+X- or (A+XOp of the invention for reactions of chemical 
amplification of photoresists to be used in nucrolithography. During such 
use a -fifa* of a rn tfrnnX comprising a polymer and an ionic compound 
according to the invention is subject to radiation. The radiation causes the 
formation of the acid HX which catalyzes the decomposition or conversion 
of Ac polymer. After decomposition or conversion of the polymer cm parts 
of the film which have been radiated, the monomers farmM or the 
converted polymer are removed and there remains an image of the 
unexposed parts. For this particular application it is advantageous to use 
polymer compounds comprising vinyl units carrying an ionic substituent 
Among these compounds, polyiodoniuxn salts having Formula (II), 
polysulfomum salts having Formula (VTX polyacyisulfomum having 
Formula (XI). polydiazonium having Formula (XV), salts of organometallic 
complexes having Formula (VHQ, may be mentioned. After photolysis 
these compounds make it possible to obtain products which are not volatile, 
and consequently that produce no smell when dealing with sulfides. 
Among the compounds of the invention, those which are particularly 
preferred include pofysulfbniums which are particularly efficient as 
photoinitiatar, phenacylsulfbnium and polymers and copolymers of vinyl 
ferroc^nium which may easily be obtained. Among the polymers which 
may thus be modified in the presence of a compound of the invention, 
polymers containing units of ester or aiyiether of tertiary alcohol, fax 
example poty(phfhaldehydes), polymers of bisphenol A and a diacid, 
polytertiobutoxycarbonyl oxystyrene* polytertiobutoxy^wnethyl styrcne, 
poly&tcriobutylfnmaiate^ and polyaoylates of a 

tertiary alcohol, in particular tertiobutyl polyacryiaie, may be mentioned 
Other polymers are described in J.V. CrivcHo et aL, chemistry of Materials 
8. 376-381. (1996). 

The ionic compounds A+X w or (A+X~)p of the present invention 
which have an elevated thermal stability, have many advantages as 
compared to the known salts of the prior art 

The present invention is described hereinafter more in detail by 
the following examples given only as illustration. 
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Example 1 

-tr^*" '£5^ W^LLoytaMe, 
S: 14.1%; t 27.6%. 

Example 2 

0.16 g of ihhium hydride are suspended in 25 ml of anhydrous 
TOT 153 ml of trhWethanol are added dropvdse wnik stmmg. At*e 
™of mtxeXandhydrogennW, me ^J^^^°^ 
To^C 2.03 g of sctiinm bis-fl^snlfcnynmidc, N*<S^*^ 
idedbyporLs. After 1 hour of reaction at 25=C a Uto fl^de 
precipi^^r^d by ccnti&gaticn. The solvent »Md4r 
meantofaxotm^ev^^ 

Crated anting of diaryhodonhun chloride. (Q^a are addei The 
STL stiLd at^T*r 2 hours away flight and separated by 
So, &Uowed by washing wim eold water and drying under vacuum. 
TigGSui 88%) of [(CFsCHzO^NlKCfiHsteir 4 - are obtained. 



A sample of (O-octytoxvplienyl)?^ iodoninm totaenesutonaie 
Cm short (^O-iodonhnn) was prepared acccrdmg 
eTaia A** *± W Pc^ Chemistry . (198% 
by reacting bydro^syioxyiodobcn.ene with oeiytocybenzene in a 
^^JSScZZ^^ O^b^wasprev^ 
obtained by reacting sodhun ph^ wimbromooctane ma water/toluene 
by phase transfer cassis in the presence of tetrabutyl — 
bromide. To 8 g of mis compound in sohmon m 60 ml of 
n.emylemylketone (MEK) are added 3.02 of P« 
rUoorliylimide. Th* nuxmre is stirred magnetically for hour at room 
temperature and filtrated to remove the insoluble potassmm 
^sulfonate. The solution is pouredto a flask which is adjustedtobe 



J 
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adapted on a rotary evaporator and die solvent is evaporated. The last 
traces of MEK arc eliminated under a vacuum primary pump and the 
residue is in the form of a viscous oil (8.04 g. 98%). There is added thereto 
an equal -weight of dkhloromefhane enabling to give a fluid mixture which 
can be handled Solubility tests are made in adjusted flasks after adding a 
given quantity of mixture and evaporation of the volatile fraction (CB2 < ^2>- 
Results of me tests are given below. 



solvent — ► 


CH2CI2 


MEK 


DVE-3 


CDHDVB 


E +PVE-3 
1:1 


solubility 


□ 


□ 


a 


S > 10 % 


3 > 10 % 






solvent. ~* 


1 toluene 


BVE-1 


ph.oto-1 


PDMS 10 


PDMS 500 


f solubility 


1 9 - 


s 


c > 1 % 


3 > 2 % 


B > 1 % 



□ 


complete misdhUity 


s = 


solubility- 20% by weight (w/w) 


c - 


compatible (absence of micro separation of optically visible 




phase) 


DVE3 - 


tricthylene glycol divinyl ether 


BVE-1 - 


butanedxobnoriawinylether 


photo -1 =- 


resin for resist with chemical amplification: poly(t- 


butoxycarboxystyresie- co- cyanoethylacrylate) 1:1 


PDMS 10 = 


o^aj-irhnediylsiloxy-^ viscosity 10 cSt, 




M W 12S0 


PDMS 500- 


dito; viscosity 200 cSt, M w 172S0 



This example shows the excellent properties of solubility of these 
salts, in particular in solvents, monomers and polymers of low polarity and 
of hydrophobic character. Similar results are obtained with salts of bis- 
fluorosulfbnimide of (dodecyloxypbenyl)phenyl iodonmm (C12-iodoninm) 
and of (octadecyioxy phenyl)pheiiyl-iodomum (C18-0-iodonimn) having 
aliphatic chains respectively of 12 and 18 carbon atoms. 

Example 4 

19.3 g of 2rethylhe3tyl-magneshim prepared from 2-ethyihexyi 
bromide, axe reacted with 13.7 g of bromobenzene in the presence of a 
catalyst based on bis[bis(diphenyipho$phiora 19 g of 
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Urns obtained were dissolved in 60 ml of an equal 
volume mixture of tiifluoroacetie acid and anhydride mamtemed at 0 C 
under stirring, to which 3 S g of sodium iodide and 4.2 g of iodic anhydnde 
are added. The solvent is removed with a rotary evaporator. Thai the 
residual product is dissolved in 30 ml of acctontaile and poured m 200 ml 
of water containing 10 g of sodium acetate and 2g of sodum suffite m 
which there are added 14 g of potassium bis-fhiorosnlfonylmndc- The 
organic phase is extracted wim dichloromemane and washed with water. 
The solvent is eliminated by means of a rotary evaporator to leave an o,ly 
liquid of bis-fluorosulfimyluuide of WsW2<mylhexvl)]phenyl-mdonmm. 
This ionic compound presents characteristics of solubility in hydrocarbons 
and silicon oils comparable to those of compounds with longer alkyl chains 
such as bb(oodecvlbenzene) iodonium associated to the anion PFfi"- »has 
a lipophilic character mom noticeable than that of the compound of 
Examples. It is particularly advantageous to catalyze the crosa-linkmg of 
antiadWe silicon coating and the polymerization of me n^omcrs of tow 
polarity such as cydohexanecime^ 2-ethyIhrxylglyculyl- 
ctfaer or 2-ethylhexylvinylether. 



5 

To 40 g ofallyloxybenzene 50 ml of acetic acid are added dropwise 
784g crfpheuyliodosotomeae sulfonate in 100 ml of acetic acid and me 
jnixmreissm^atroomteruper^ The reaction mixture is 

poured into U of dioxane, the precipitate of (auyloxyphenyr)- 
phenvliodonium tomenesulfbnate obtained is washed with ether and dried. 
Conversion into bis-fnwiosoJ&uyuniide is carried out by mixing 15g of 
(alryloxyphenyI)^phenyliodc^nuni totaenesulfimate and 7 g of KN(S02F)2 
in 150 ml of water at 0«C. The salt is extracted with 2 x 50 ml of 
dichlaromethane and the solvent is evaporated The residual salt 
(consisting of (allyloxypb£nyl>pbenyU bis-fluorosuffimyiinnde is 

dilnted with 60ml of THF and is introduced into a three-neck flask 
provided with a cooler, a mechanical stirrer and a neutral gas inlet (ArgonX 
said flask containing 8.3g of a copolymer of dimethylsiloxane and 
(hydrogeiioXmethy^siloxane (HMS 301 25% SSH, Mw 1900 sold by 
Gelest Inc., Ttulytown, PA, U.S A.) in stu^m^mlof THF and90mg 
of cMoroplatinic acid H 2 PtCl6- The mixture was heated uuderreflux for 2 
hours. 1 g of 1-hexene was tncreafter added aitd the r^ 
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for 1 hour. A sampling enables to confirm die complete disappearance of 
IR bands of the SIH bond which confirms hydrosflylation between the allyl 
groups of (aIfyloxyphenyl)^phenyEodoniuni bis-fhiorosulfonylimide and 
groups SiH of die copolymer of dimeihylsiloxane and (bydrogenoXmetiiyl)- 
siloxane. The polymer thus obtained which contains ionic pendant groups 
is precipitated in methanol and purified by means of three operations of 
dissolution (THF)/preripitation (methanol and ether). 

Example 6 

6.5 g of trifluorffip^^"C5 nTf^»"ii iy> CF3SQ2NH2 and 10,8 ml of 
pyridine in 60 ml of dichloromcthanc are cooled at -15°C and 3.6 ml of 
sulfinyl chloride in 10 ml of dichlaropi ethane, and 4.6 ml of 1,1,1,3,3,3- 
hexafluoro-2-propanol are added diopwise. The mixture is stirred for 1 
hour at -15°C, then far 4 hours at room temperature (25"C). The reaction 
mixture is filtrated and die solvent is removed with a rotary evaporator; the 
solid residue obtained was dissolved in 50 ml of water containing 5 g of 
sodium acetate; 18.45 g of finely pulverized bis [4-(dipbmylsulfbnio}- 
phenyl}ftdo ether his(bexafluorophosphate) (previously prepared according 
the method of Akhtar et al (Cheat. Mat (1990), 2, 732 and K.T. Chang. 
US 4,197,174) weie added, and the mixture was stirred at room temperature 
for 3 hours m a roller crusher in a flask of rigid polyethylene containing 
zirconium oxide balls. The suspension obtained was filtrated and the 
resulting solid was dried. There is thus obtained 28 g (yield: 78%) of a 
compound of the following formula. 
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Example 1 

Bis(4-fluoropbenyiH4(4-bc^^ 
methanesal&Date was prepared according to the method of Abe et al (US 
5 534,557) by a Friedel-Craft reaction between benzoic acid and dipbenyl- 
iMoelher, and by condensation in Eaton reactant (P2O5/CH3SO3H) (J. Org. 
Chem. (1973), 38, 4071) in the following manner: 15 g of 4-benzoyl- 
diphenylthioether, 12.4 g of 4,4'^uorodiphenylsulfoxide, 20.6 g of 
phosphorus pentoxide are dissolved in 206 g of methane sulfonic acid and 
the reaction xmxnne was kept at 80°C for 3 hours. 

The solution containing bis<4-fltiQrophenylK4(4- 
benzoylphettylmio)phei^]siil&in^ metbnnesnlfonate which was formed 
dining the recrion was poured into 700 ml of water cormuning 200 g of 
sodium acid and L2 g of potasdinnbi^fluorosulfbnyliinide. The precipitate 
of bi^44^opherrylM4<4~ber^ which 
was produced was separated by filtration and rcoystallized ia 2-propanoL 
Elementary analyses: H: 3.06%; C: 53.8%; N: 2.03%; F: 11%; S: 18.6% 



Examples 

132 g of sodium thtophenate and 19.04 g of 9,10- 
dibromoanthracene were dissolved in 100 ml of N-metiryh^rilidone at 
180°C. The reaction product (DPA) was washed with water and 
recrystallied in a cWoxofonn/emanol mixture. 

6g of EPA, 4,2g of bromobntanc and lOg of potassium 
tris(flnoxosulfbnyl)metbylidc was heated in 40 ml of MEK in a sealed flask 
at 60°C for 24 hours, and the lesultiog mixture was filtrated to remove the 
insoluble potassium bromide. The solvent is removed by means of a rotary 
evaporator. There was obtained a salt having the structural formula: 
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This salt is modi more active, mtepiiredmflssftac^ aawdlasin 
nolymerizatt^ldnrtics, than the conventional siilfonium salts- Contrary to 
Wm^d cxf preparation described in Hacker et al (US 4,760,013) for the 
salt SbF 6 -, no saver salt is required &r fee preparation of this compound 
because of fee sotabiKty of the salts derived from fee anions of fee present 
invention in solvents where alkaH halidea axe completely completely 
insoluble. 

Example 9 

A poryefecr was prepared by reacting 15 g of dimetcaptobexane 
wife 18.67 g of l,2-ba3(2-chlorortfaoxy)etbanc in 200 ml of 
N-mefeylpyrrolidoue at 150°C in me presence of lOg of potassium 
carbonate- The polymer is precipitated in. water and purified by means of a 
plurality of operations of dissolution (THF) / rmscirirtation (diefeylefeer) 
and separation by cemritngatiw in a single container. The polymer js m 

fee form of sticky mass- 

m a feree-neck flask provided wife a cooler, a mechameal stirrer 
and a neutral gas mlet (Argon), 7 g of fee polvio^ are dissolved in 120 ml 
of dichloromefeane (CH2CI2) and 4.8 g of 2-bromoacetophenone are added 
dropwise. The mixture was heated under reflux at 40°C. A precipitate 
rapidly appeared. The reaction was continued 12 hours after fee 
appearance of fee precipitate. The rwlyoliimacylsulfoinum brennide was 
separated by filtration and washed wife fechloiomerhane and ether. 

. 5 g of fee r^lyphenacylsolfonium bromide were dissolved in 60 
ml of water, fee sohnion is filtrated and 2 J g of potassium 
his(frumosuIfbn y l)imide K(FS02)2N in 25 ml of water were added under 
stirring, a precipitate was immediately formed and staring was continued 
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for 1 hour. The polypbenacylsnlfcmjum bMuorosulfonylimide polymer is 
separated by filtration and dried (quantitative yield). 



solvent 


Acetone 


C2H4CI2 


MEK 


DVE-3 


epoxy /DVE3 


solubility 


soluble 


s 


s 


S>3% 


s>3% 



DVE-3 = triethyfene glycol divinyl ether 

MEK - metbylethylketcne 



Example 10 

Hie properties of solubility of certain polyionic compounds of the 
present invention have been compared to the properties of a pdyCiodonium) 
prepared according to Criveflo & Lam (7. Potyrru Set; Polymer Chemistry. 
(1979), 17, 3845-3858). The polyiodonium according to Crivello et al was 
obtained by trans-addition of (4 > 4^N-maleimido)diphenyIiodoniDro chloride 
to 1,10 dccanethiol in m-cresol in the presence of a ternary base, followed 
by metathesis in the presence of NaPFg. The compounds of die present 
invention have been prepared in the same manner, but by replacing for the 
metathesis, NaPFg by one of the following salts: Na+(FS02)2N-, 
Na+[(CF 3 )2CHOSp2l2N% NA + (FS02)3C-. Ihe results arc given in the 
following Table. 



anion solvant —> 


Acetone 




MEK 


NMP 


PEPC 


(FS02)2N- 


soluble 


S 


S 


S 


s 


FfCF3>2CHOS02l9N- 


s 


s 


s 


s 


s 


(FS02>3C- 


S 


s 


s 


s 


s 


PF6 




i 


t 

1 


i 


I 



MEK » methyietbyllcetone 

PEPC = propylene carbonate + ethylene carbonate 

NMP =* N-methyipytrolidone 



Noted differences of solubility were also observed with linear 
polysulfbnium sahs described by Knczinski (US 5,550,171) which are only 
soluble in solvents in which the solubility parameter is equal to 22 MPal^, 
corresponding to N-metfaylpyiralirion e NMP and to propylene carbonate. 
The photoinitiators obtained by replacing die anion MF^ (M = P f As, Sb) 
with those of the invention such as (FSO^N" or [(C3?3)2CHOS02l2 N " 
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become soluble in common and easy-to-use solvents having solubility 
parameters lower than 15 MPa^ such as methylethylketone, acetone, 
acetomtzile. 

Example 11 

10 g of (omene)cyclopentadlenyl-iroii hexafluorophosphatc 
(Irgacurc 261, Ciba-Geiby. Switzerland) (noted (tFe]]+PF£-) have been 
dissolved in SO ml of dioMoro ethane. To this solution 5.7 g of potassium 
bia-fluorosnlfecylhnide in solution in 15 ml of nitrometbane were added. 
The mixture was stirred 1 hour and potassium hexafhiorophosphafe KFFg 
was $eparatcd by filtration. The solvent was removed by means of a rotary 
evaporator to leave an orange powder consisting of 
(enmece)cyclopectadien}i-imn, bis-fluoroaralfrayhmidt, very soluble in 
common solvents and vinyl monomers. 

The results of solubility tests are given hereinafter. 



solvent—* 


Acetone 


MEK 


DVE-3 


CDMDVE 


E+DVB-3 
1:1 


lrrFel1+(FS02)2N- 


soluble 


s 


s 


5>8% 


3>5% 



CDMDVE = cyclohexanedimedmoldivinyleAcr 

E = bisphenol A diglyddyietiier 

DVE-3 triethyiene glycol divinyl ether 

MEK ~ methylethylketone 



Using the same process, 10 g of Lrgaeure261 and 7 g of potassium 
(fluorosulfanyiX^ K(FSOa)NS02CF3 are 

reacted to give rameae(cy&lopentadienyl-iron 

(fhlorosnlfenylXtrifliiommclhan renlibcyl)iiaidc 
fl]Fe]l + [(PS02)NS02CF3j- in a quantitative manner, 

Exam pl e 12 

1 ml of bromine diluted in 5 ml of acetonitrile was added to 10 g 
of butylferrocene (Aldrich, Milwaukee U,S~A~) in solution in 50 ml of 
acetonitrile maintained at 0°C. To the blue solution obtained, 9.5 g of 
potassium bis-fhiorosnlfon^iimde have been added. The mixture was 
stirred 1 how and the precipitate of potassium bromide was separated by 
filtration. The solvent was removed by means of a rotary evaporator. 
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There is obtained a dark blue oil which recrystallizes by grinding with 
ether. The butyltoicinittm bis-fluorosolfonyKniide obtained in the form of 
crystals was washed with ether and kept away from light 

Elementary analysis: H: 4.7; C: 43.8; K: 3.65; F: 14.8; S: 16.8. 

Example 13 

3 4 g of [bis(trMnoioaceto^)iodo]ben2ene were added to S g of 
1 2-diforotenylfidune (sold by Aldrich Co. Milwaukee, U.S.A.) m 
solution in 50 ml of toluene. A bhie precipitate is immediately formed- It 
was separated, washed with ether and dried. 5 g of the solid obtained were 
placed in solution into 25ml of water and 3.6 g of potassium 
bi^fhiorosulfbnyl^de were added. The precipitate of ferrocene dimer in 
me form of a salt of the rahde anion was obtained with a quantitative yield 
in tbe form of a blue crystalline product 

Example 14 

To 6 g of a copolymer of vinylferrocene (sold by Aldrich Co., 
Milwaukee, U.S.A.) and beryl methacrytote containing 42% organometalhc 
units obtained by free radical polymerization mdnced by 
azoWsCbutyromtrflc) in solution in toluene, there were added 3.3 g of 
[bis(trihmmoacetxrxy)iodo]henzene (sold by Aldrich). A blue precipitate is 
inmiediately fixmed and it was separated, wasted wim einer to remove me 
excess of oxidizing agent and dried 5 g of this polyCxonic) compound of 
ferridninm associated to the triftuoroacetate anion were placed m 
suspension in 25 ml of water to which there were added 22 g of potassium 
bis(flnorosulfcmd)imide. The precipitate of the pcly(iottic) compound of 
the inside anion of poryfenioimnm was obtained in a quantitative yield in 
the tbxm of a bhie amorphous powder which is soluble in most of the 
common solvents. 

Example 15 

An oligomer of diazoninm was prepared according to the method 
described in U.S. 2,714,066 by condensation of 4-diawmphenylamine 
chloroancate with formaldehyde. 25 g of mis polygenic) compound were 
dissolved in 500 ml of water numtamed at 0°C and containing 50 g of 
sodium acetate and 28 g of a di-sodium salt of ethyienedianmietetraacetie 
acide (EDTA). 17 g of potassium salt of bis(fluoroanlfbnyl)rmide in 
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solution in 50 ml of water were then added- The polygenic) compound was 
separated by filtration and dried (quantitative yield), and maintained at 0°C 
away from light. This compound is very soluble in the common organic 
solvents of average polarity such as MEK, and is soluble in monomers of 
type DVE-3 or PEPEC and gtycidyl ethers. 

Example 16 

Xfepafive photoresist 

2 g of poly(4-hydr<wystyn^ (8:2) (sold by Shincm, 

Japan) in solution, in 20 ml of dim^ylfotmamidfi were added to 9. 7 ml of a 
1M solution of potassium hydroxide in methanol containing 1.3 g of 
cttoroethylvinyicther. The scJntton was heated at 80 fl C for 1 hour and the 
reaction mixture was poured into 100ml of water where the poly(4- 
viuytoxyethyiysty^^ fonned has precipitated. The polymer 

was purified in a plurality of operations of dissolution precipitation in 
acetone (soJventVwater (precipitant) and acetone (solvent/ether 
(precipitant). 

1 g of poty(4-viiyloxyethyl>st^^ and 20 mg of 

polymer of Exaxxqde 5 in 10 ml of MEK were spin-coated on a silicon 
substrate so as to form a film 0.5 nm thick. The film was subjected to an 
exposure of IMJAan* obtained by a laser KtF through an interferential 
mask. The development was carried out with THF. The resolution 
obtained, observed with an electronic microscope (SEM) is of die order of 
the thickness of the film, i.e., 0-5 pxn* Ibis photoresist contaim iw metallic 
element capable of contaminating silicon. 

Example 17 

Positive Photoresist 

lg of poly(4-t4nitoxycaiboxystyraie) in dichloroetbane and 
60 mg of polymer of Example 9 were spin-boated on a silicon substrate so 
as to form a film 0 J thick. Tbe film was subjected to an exposure of 
1 MJ/cm 2 obtained with a laser KrF through an interferential mask. The 
development was carried out with a solution of 4% tetramethyl ammonium 
hydroxide in water. The resolution obtained, observed with an electronic 
microscope (SEM) is of tbe order of die thickness of tbe film, t.e n 0.5 pm. 
This photoresist contains no metallic dement capable of contaminating 
silicon. 
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Example 18. 

Hie properties of photo-initiation, of the products of the invention 
arc illustrated by the results gathered in the following Tabic. The polyionic 
compounds of the preceding Examples were used at the rate of 1% by 
weight in different monomers and were radiated with UV radiation at 254 
mn with a power of 1500 mW/cm 2 for 5 seconds, followed by a period of 
10 minutes enabling the species produced to propagate in die medium 
(postcure). 



monomer 
photDimnator 


DVil3 


ispoxy ' 

TWK3 


+ 10% 
PEPC 


VjVlUlwA>*llw 

epoxydc 
DGlvsiloxanc 


^-yrtt^thyi*' 
styrene 


Ex. 1 
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++ 


++ 
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Ex 11 
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Ex. 12 
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Ex. 13 
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Ex. 14 
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Ex 15 











* CTOfiS-linkmg 

++ highly e^ftfrmic pftl ym<*ri7afin n giving a colored polymer 
+ polymerization giving anon-^rtickiiigxcsLa 
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1 Abstract 

Ionic compound comprising at least one group A+X", 
characterized in that: 

- A+ is a canonic group selected from me groups consisting of 
biaiyliodoninm, aiylsulfoninm, arylacyisuHbmum, diazonhnn 
groups and organometalKe cations comprising a transition metal 
eomplexed with at least one unsaturated cycle comprising 4 to 12 
carbon atoms, said cationic group possibly being part of polymer 
cttain; 

- X- is an imide anion. [FSO^NSC^R'p]- or 

[RfCH20SO 2 NSO 2 R , F ]- or [(R^CHOSOzNSC^R'f]-, or a 

methylide anion [FSC>2C(Q)S0 2 R'p]- or 

tRpCH 2 0Sp 2 C(Q>SO2R < F ]- or C(R F )2CHOS02C(Q)S02R^ in 
which; 

1) Q represents: 

" H-,CU,F->BNorCN-; 

- an alkyl radical having 1 to 30 carbon atoms; 

- an aryl or alkylaiyi or arylalkyl radical having 6 to 30 
carbon atoms; 

- a group R"f-, a group R"fS02-, a group R"fCH20-S02- 
or a group (R"f>2CHO-S02-; 

2) Rp and R"f> as well as R"p possibly when X" is a methyKde 
anion, are independently selected from the group consisting of 
fuioriiie, perhatoaEcyi groups having 1 to 30 carbon atoms. 
(perha!oaIkyl)alkoxy groups having 2 to 30 carbon atoms, 
perhalogenated eyewahphanc groups having 3 to 30 carbon 
atoms possibly containing heteroatoms selected from O and N 
and/or possibly carrying at least one pafcatoalkyl chain, and 
pcmalogenated aiyl groups having 6 to 30 carbon atoms; or 

3) Hp and R«p together torn a bivalent radical selected from 
perflaorinated linear alkylene radicals having 2 to 8 carbon 
atoms; or 

4) when X- is amcmylide anion, R«f and R* F on the one hand, or 
Rp and R"p on the other hand, together form a bivalent radical 
selected from perfluorinated linear alkyicne radicals having 2 to 

8 C&lfoon fttnrn^ 
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This compound **en treated with actinic <x P-nuMon gives 
adds use&l as catalysts for cationic polymerization or modification of 
polymers. The preparation of this compound is also doscloscd. 



2. Representative Drawing 



none 
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